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Optimal nutrition during infancy provides benefits to individuals, families and to their society. 
Australian women actively seek health and nutrition information for themselves and their infants 
from a wide variety of sources including the Internet and mobile communication technologies. As 
in most developed countries, however, social and technological changes in Australia have brought 
about fundamental alterations in the ways in which women gain information in relation to feeding 
their infants. Communicating best practice in infant feeding to women and their partners requires a 
dynamic understanding of contemporary feeding practice and of the social and informational 
context of decision making for feeding intention. 
Aim 
The aim of this research was to investigate how the many forms of communication influence 
best practice in infant feeding for contemporary Australian women. 
Research design 
The Feeding Queensland Babies Study is a prospective birth cohort study of infant feeding 
attitudes and behaviours amongst first-time mothers in Queensland, Australia. It gathered data from 
a convenience sample of healthy primiparous women aged between 18 and 40 years who were 
pregnant at time of consent. They were invited to complete an antenatal questionnaire during 
pregnancy followed by five further questionnaires at infant ages 2, 4, 6, 9 and 12 months and a 
demographic questionnaire. Questionnaires were available on paper or online. 
Results 
Australian women’s infant feeding practice is characterised by high levels of breastfeeding 
initiation but rapid decline during the first year in exclusive and any breastfeeding, and by the 
premature introduction of non-milk foods. Their antenatal knowledge, attitudes and beliefs around 
infant feeding predicted their intention for feeding their infant during the first year. However, while 
women have high regard for the advice of their health care providers in forming intention for infant 
feeding, such guidance is not often provided. Maternal concern with milk supply and infant satiety 
were found to be central mediators of breastfeeding duration during the first postnatal year. 
iii 
First-time mothers in this sample actively sought health and nutrition information for 
themselves and their infants from a wide variety of sources. Professional, print and interpersonal 
information resources for infant feeding were widely accessed by mothers. Of note, more women 
reported encountering infant formula information than breastfeeding information on television. 
During their infants’ first year many women also sought or encountered breastfeeding information 
online, and online support for breastfeeding was found to have the potential to assist women to meet 
their breastfeeding intentions. 
Conclusion 
Influencing behaviour towards best practice as defined by the NHMRC Infant Feeding 
Guidelines should be a priority activity for health promoters and for Government. Australian 
women’s broad and active information-seeking for health and nutrition represents opportunities for 
engagement with positive health messages but also risks for acquiring misinformation. Investment 
in health promotion activities which focus on the nurturing and relational context of infant feeding 
may help to increase the proportion of breastfeeding relationships which extend into the second year 
of life. 
The privileged position of trust held by health care providers, combined with their frequent 
interactions with women during pregnancy and the first postnatal year provides them with 
opportunities to positively influence infant feeding behaviour and promote best practice. The 
skilling and enabling of health care providers around infant feeding is thus an important national 
health issue worthy of strategic investment. Training them in evidence-based infant feeding 
knowledge and in the promotion and support of best practice in infant feeding should be a priority 
for Australian government.  
Online information seeking is widely used by women for health and nutrition, both antenatally 
and during their infants’ first year. Increasing penetration in Australia of broadband and mobile-
health technologies is likely to drive such behaviours in the future. Health care providers therefore 
require funding support individually and collectively to develop skillsets in online communication, 
content generation and the use of social media. Development of health curriculum and marketing 
strategies which link evidence-based medicine with web design, social marketing, cinematography 
and the visual arts may facilitate the development of more effective informational content, alter 
social norms around infant feeding and overcome health literacy obstacles. Such investment has the 
potential to provide health benefits for future generations of Australians. 
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Chapter 1- Introduction 
Background 
The importance of optimal infant feeding 
Optimal infant feeding is a foundation of public health. Optimising infant feeding practice 
can provide considerable health benefits across the life course to infants, mothers, families 
and the whole of society.1, 2 In addressing the need to support best practice in infant feeding 
in Australia, and motivated by the desire to achieve the best possible outcomes for infants, 
the National Health and Medical Research Council (NHMRC) undertook a wide ranging 
review of infant feeding recommendations in Australia with the intention of incorporating 
new research findings. The Australian Infant Feeding Guidelines1 were released in December 
2012, replacing earlier guidelines released in 2003.3  
The Australian Infant Feeding Guidelines represent guidance for best practice in infant 
feeding directed towards Health Care Professionals (HCPs), to enable them to communicate 
consistent, evidence-based infant feeding advice to the general public. HCPs have provided 
advice through the ages on many aspects of maternity practices including infant feeding.4 
They are the intended recipients of the NHMRC guidelines because they are in frequent 
contact with mothers and families and are also known to be trusted by families- and indeed 
by society- as a reliable source of health advice.1   
The Infant Feeding Guidelines for Australia recommend that infants be exclusively 
breastfed until around six months of age, when solid foods should be introduced with 
continued breastfeeding into the second year and for as long as mother and child desire.1 For 
infants who are not being breast fed, correctly and safely prepared infant formula is the only 
appropriate substitute until the age of 12 months. However, many mothers in Australia 
choose to use infant formula instead of breast milk to feed their infants, cease breastfeeding 
prior to the minimum recommended 12 months of infant age, and introduce them before 6 
months of age to non-milk foods.5, 6 
For individual mothers at the start of the 21st century,  information, attitudes and beliefs 
around infant feeding are generated within the social, cultural, economic and informational 
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context in which they live.7 However, family’s informational needs are being met in many 
new and diverse ways. The sources of information which they access to learn about infant 
feeding are changing as a result of social change and shifts in the technologies used for 
communication. In particular, increasing use of the Internet has changed the way the women 
access information about infant feeding and the way they share it with each other.8 
Determining how to most effectively communicate to families the NHMRC’s distillation of 
best practice for infant feeding is the intent of this thesis. 
Infant feeding in Australia 
Strategies over the past few decades encouraging Australian mothers to initiate 
breastfeeding for their infants have largely been successful. A recent study of Australian 
mothers found that breastfeeding was initiated for their infants by more than 95% of 
mothers.6 Of concern, however, was that 31% of these women were found to have completely 
stopped breastfeeding by 4 months of age, and that by 6 months of infant age that figure had 
risen to 40%. The substantial decline in rates of breastfeeding through the first year of life 
continues to be an issue of concern in the context of public health in Australia. 
The Australian National Breastfeeding Strategy 2010 to 20155 highlights the need for 
monitoring, research and evaluation of infant feeding to enable a better understanding of 
ways in which parents can be supported in making and implementing recommendation-
adherent infant feeding decisions.5 Data concerning the timing of feeding transitions during 
infancy and the factors motivating such decisions require systematic monitoring during the 
first year of life if data are to be considered both valid and reliable.9 Retrospective studies 
risk the misclassification of infant feeding practices.10The NHMRC therefore recommend 
prospective, longitudinal cohort studies in accumulating representative and accurate data on 
infant feeding practice in Australia.11  
Information and support for infant feeding 
In Australia, as in many countries, information and communication technologies (ICTs) 
have brought about enormous social change over the past few decades.8 Consumers in many 
countries including Australia have vastly more information-seeking options than existed a 
generation ago, and even their interpersonal relationships are frequently being carried out and 
augmented online.12-14 In addition, there are numerous technologies by which modern 
consumers may access health information.15-19  
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In common with many of the nations of the world, and as a result of pervasive social and 
technological changes, significant gaps exist in our knowledge of health information seeking 
activities of women in search of infant feeding information and in the way such information 
is applied. Technologies such as Internet searches and social networking are known to be 
being used by women in seeking such information. The extent to which they complement or 
subsume traditional information sources including books, magazines and personal 
communication, and their efficacy and mode of action is yet to be examined. An evaluation 
of the influence of these changes on health information seeking generally and more 
specifically on infant feeding behaviour is therefore an objective of this research. 
It is timely to undertake research now, and to continue to monitor into the future, how 
mothers access and are influenced by information from a variety of sources. Sources with the 
potential to inform infant feeding behaviour include interpersonal communication with HCPs 
and lay individuals, with family, friends and others, in both face-to-face and online 
environments. They include print information on paper and online, information encountered 
in other forms of digital media including social media and interactive forums, and in 
persuasive sources including advertising. Further, informational influences explored should 
include sources adherent or non-adherent with guidelines, those accessed purposively or 
accidentally, and those which constitute both information and misinformation.  
Only by quantifying the effectiveness of a broad range of health communication 
modalities across the full demographic and social spectrum will health promoters in Australia 
be enabled to select those most appropriate for delivering recommendations to inform best 
practice for infant feeding. Only then will we enable women to be truly supported to meet 
their infant feeding intentions.   
Aims and Objectives of the research 
The aims of this study are, firstly to examine the infant feeding practices of primiparous 
Australian women in light of their proximity to the 2012 NHMRC National Infant Feeding 
Guidelines, and, secondly to examine the influences and information sources associated with 
those practices. This information will ultimately be of value in providing evidence to health 
promoters and policy- makers to inform future interventions which communicate best 
practice in infant feeding to Australian families. The two broad research questions are 
directed towards this aim. 
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The first research question of this study is – 
 What are the characteristics of primiparous Australian women’s infant feeding 
behaviour during their infants’ first year?  
This information will contribute to the body of data which monitors breastfeeding and other 
infant feeding behaviours in Australia to inform program development and evaluation. It will 
also provide a foundation from which to examine the quality and direction of influence of 
information which women access for decision making.  
This research question leads to two objectives: 
 Document breastfeeding duration in this group of women and the reasons why women 
cease breastfeeding, categorised by infant age 
 Investigate when and why infants receive formula and non-milk foods and fluids, and 
which foods are given 
The second research question of the study is – 
 How are individual information sources used and preferenced by primiparous 
women and the relationship of those information sources with best practice in 
infant feeding.  
This research question has generated six objectives: 
 Identify primiparous Australian women’s knowledge, attitudes and beliefs about 
infant feeding prior to the birth of their infant and their association with feeding 
intention; 
 Document sources of dietary information which primiparous women access for 
themselves and their infants during pregnancy and through the infant’s first year; 
 Examine the extent to which the Internet complements traditional, print and 
interpersonal sources for infant feeding information seeking and behaviour; 
 Investigate the role and effectiveness of information and communication technologies 
in informing women’s infant feeding behaviour including the duration of 
breastfeeding and the use of breast milk substitutes; 
 Describe the characteristics of use of a set of common information sources for 
pregnancy related dietary information by pregnant Australian women; 
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 Compare sources of interpersonal influence on infant feeding practice by their 
direction and the relative value women place upon them. 
 
These aims and objectives will be addressed by the six manuscripts included as chapters 5 
to 10 of this thesis which provide a basis for appraisal of infant feeding information sources 
and the directions in which they influence infant feeding behaviour. 
Current Program of research- outline of the thesis 
Establishing the infant feeding practices of primiparous Australian women and seeking to 
identify who and what influences their decisions is an important focus for research, valuable 
in identifying strategies for communicating best practice for infant feeding to Australian 
families. In support of this objective, the first part of the thesis will introduce the context of 
the research and will describe in detail how these aims have been addressed. Chapter 2 – the 
Literature Review - will provide a background to the literature for infant feeding practice in 
Australia and will summarise the historical, biological and social context of infant feeding to 
the present day. It will present current understandings from the research about where women 
gain information on the related topics of breastfeeding, infant formula use and the 
introduction of non-milk foods to their infants.  
Chapter 3 will systematically describe the program of research which was undertaken and 
describe the development and use of data collection instruments and the analysis and 
interpretation of data. In Chapter 4, characteristics of participant response will be briefly 
discussed and the collection, analysis and reporting of demographic data will be presented. 
Chapters 5 and 6 of the thesis will report primary infant feeding indicators in this cohort 
of Australian mothers and infants, in order to characterise the infant feeding practices of 
Australian mothers in relation to contemporary recommendations. Chapter 5 will report on 
why mothers cease breastfeeding in relation to infant age and Chapter 6 on patterns of infant 
feeding including breast and formula feeding and the introduction of complementary non-
milk foods to infants.  
Part 3 of this thesis containing Chapters 7, 8, 9 and 10 will report on research undertaken 
to identify the sources of information, influence, advice and support associated with the 
feeding behaviours which we have earlier described in this cohort and their proximity to best 
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practice. In Chapter 7, antenatal knowledge, attitudes and beliefs around infant feeding will 
be reported and their relationship with feeding intention will be discussed. Characterising the 
knowledge and attitudes with which they begin parenthood and their feeding intention for 
their infant provides an indication of the informational forces to which they have been 
exposed prior to their infants’ birth. Chapter 8 will consider women’s dietary information 
seeking behaviours for both themselves and their infants during the antenatal period.  
In Chapter 9, specific attention will be given to the changes in information seeking and 
sharing that have occurred as a result of increased social penetration of information and 
communication technologies (ICTs). It will compare mothers’ use of ICTs to traditional 
information sources, and evaluate associations with breastfeeding and the use of infant 
formula. Finally, Chapter 10 will compare the use of sources of personal information for 
infant feeding, the nature and direction of those influences and the value mothers place upon 
them in their own decision making. The collection of influences discussed in these chapters 
forms a basis for the discussion of health promotion efforts aimed at communicating best 
practice in infant feeding to families. 
Part 4 of the thesis, Chapter 11 - the Discussion and Conclusion - will cohesively 
synthesise the findings from these key objectives with a discussion of the influences and 
information sources that women encounter across the domains of infant feeding. It will link 
to their effects on practice and summarise the outcomes of this program of research. The 
thesis will conclude with an evaluation of health communication strategies for optimal infant 
feeding practice within the Australian community, outline the limitations of the study and 
comment on strategic policy objectives for health information dissemination and health 
promotion. 
For the convenience of readers, a Reference List will be provided at the conclusion of 
each chapter. 
Summary 
Optimal infant feeding is central to the wellbeing of individuals, families and to society. 
Motivated by the desire to achieve the best possible outcomes for infants, the health research 
community in Australia has identified specific objectives for optimal early infant diet which 
are articulated by the NHMRC in the form of Infant Feeding Guidelines. These Guidelines 
are designed to provide direction to health professionals who support families with infants. 
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However, because infant feeding encompasses a complex set of behaviours and occurs within 
the social, economic and cultural context of individual women’s everyday lives, it is crucial 
that infant feeding practices are tracked and documented and health information seeking 
behaviour is examined so that information, advice and support for best practice can be 
appropriately communicated to achieve these objectives. This research fills that need by the 
accumulation of quantitative evidence about the behaviours and information sources around 
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Chapter 2 Literature review 
Infant feeding in historical context 
The relationship between a mother and her infant is fundamental to our species.  As a 
principal component of that relationship, infant feeding is biologically driven by 
neuroendocrine processes.1  While our physiological hardware has remained unchanged for 
millennia, social and cultural practices influence the ways in which women behave in relation 
to feeding their infants.2 Information and advice about nutrition is never more important than 
for women when addressing the related issues of nutrition during pregnancy and feeding a 
new infant.3, 4 Similarly, maternal behaviours which support lifelong health and 
developmental outcomes such as those for infant feeding are worthy of research, particularly 
of research which examines health information seeking and supports communication of best 
practice.  
Personal relationships, cultural learning, health advisors and economic necessity all play a 
part in shaping the infant feeding practices of individual mothers and infants in their 
individual contexts, across time. Learned advice too, from the most considered writings of the 
finest medical minds may also have often played a role, directly or indirectly. 
Hippocrates, writing approximately 400 BCE in Greece, advised: 
“Children and infants,….. for drink should be given wine diluted with water and not quite 
cold; this should be given because it does not distend the belly and cause wind. These things 
are to be done to lessen the liability to convulsions…..”5 
Historically, health professionals have provided advice on many aspects of maternity 
practice including infant feeding. Such advice has frequently been directed towards other 
physicians and health workers rather than to women themselves.5 From a social and cultural 
perspective, women’s personal knowledge of infant feeding has often been gained informally 
from other women, particularly close family and friends, and from the experience of assisting 
in large families with the practice of child care and feeding.  
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The enormous changes in society, due in particular to technological advancements in the 
field of information and communication technologies (ICTs) such as the Internet, broadband 
and social networking, have changed the face of information sharing around health and infant 
feeding education. The context of childbirth and maternity care has also changed significantly 
even during the latter part of the 20th century.6-9 While some attention has been given to 
quantifying the effects of such changes on health consumer behaviour, 10-22 less is known 
about their implications for women’s information and knowledge sources for infant feeding. 
Why infant feeding matters 
Optimal nutrition during pregnancy and through the first months and years of life is 
crucial to achieving optimal short and long term health outcomes for all individuals.23  There 
is overwhelming evidence that the nutritional status, growth, development, health and indeed 
in some cases the survival of infants and children is related to early nutrition.24  Breastfeeding 
and the age appropriate introduction of complementary foods provides both short term and 
long term health and social benefits for mothers and their infants 25 as well as having 
profound impacts on health status in later life.26-29 Well-nourished children enjoy optimal 
health, are more productive and better able to learn.30-32 Studies in Australia, 33 as in many 
countries 34-37 have suggested that the promotion of appropriate infant feeding may also be an 
important strategy in addressing the rising incidence of overweight and obesity. The health 
benefits of adequate nutrition to individuals and their families translate therefore to economic 
benefits to families and communities and ultimately to society at large.23  
Foetal nutrition  
Lifetime health is informed in the first instance by maternal nutrition during pregnancy.  
The work of Barker in 1986, 38 clarified links between changes in an individual’s physiology 
and metabolism originating in-utero and later patterns of disease. The intrauterine 
environment, particularly the supply of nutrients and oxygen, is thought to have greater 
impact on individual characteristics than genetic makeup.26 Suboptimal foetal nutrition has 
therefore been linked to permanent physiological changes which promote disease.39  
Barker noted that the environment before and after birth may influence developmental 
pathways allowing one genotype to give rise to a range of physiological and morphological 
states via the phenomenon of developmental plasticity.26 Epigenetic modification of gene 
expression is thought to underlie this association between foetal nutrition during gestation 
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and long-term physiological function.40 This highlights the importance of providing pregnant 
women with dietary information to optimize their nutritional wellbeing and promotes short 
and long term wellbeing for themselves and their infants. 
Nutrition during early infancy 
Under the Convention on the Rights of the Child, infants have the right to adequate 
nutrition and access to safe and nutritious food.41 The World Health Organization’s Global 
Strategy for Infant and Young Child Feeding 23 further states that all women have the right to 
decide how to feed their children and to be provided with full information and appropriate 
conditions to assist them to carry out their decisions.  So, while no study has demonstrated an 
age at which young children cease to benefit from the consumption of some breast milk42 our 
scientific understanding of the health benefits of breastfeeding to both mother and infant has 
improved over the past few decades, and is the subject of ongoing research.  The social,43 
economic, family and environmental benefits of breastfeeding are likewise the subject of 
research, both in developed and developing nations.44, 45 
Breastfeeding 
Human milk is biochemically and immunologically species-specific, so the practice of 
modifying the milk of one mammalian species to provide developmental age and stage 
appropriate nutrition for another must be considered nutritionally, biochemically and 
immunologically inferior to mother’s milk.46 In most cases in a developed world 
environment, infant formulas- or human breast milk substitutes- are a safe alternative for 
women who do not wish, or are unable to breastfeed, provided that they are correctly 
prepared and handled.47  It is clear, however, that mother infant pairs in both developed and 
developing countries, do not receive all of the long and short term health benefits available if 
they do not practice exclusive breastfeeding to the recommended 6 months.48 30  Health 
benefits for babies derived from breast-feeding are higher in developing countries than in 
developed countries like Australia.30 
There is universal agreement that breastfeeding is in the best interest not only of the 
mother- baby pair, but also of their community and the global economy.49  The American 
Dietetic Association sees breastfeeding as a community health initiative important in 
controlling the cost of health care in the United States.50 In developing countries as many as 
1.45 million lives are lost because of sub-optimal breastfeeding behaviour, largely due to 
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infant death as a result of diarrhoeal and respiratory tract infections.51 49  This equates to 117 
million years of life lost globally. 
Benefits to mothers and their infants 
Nurturing impulses in human mothers are enhanced by particular infant behaviours such 
as suckling, gaze seeking and crying.52 The field of developmental neurobiology has much to 
say about the behavioural benefits of breastfeeding, with more and more evidence being 
accumulated as a result of studies using brain imaging technologies, with animal studies of 
maternal behaviour providing complementary information.53  There is also evidence of the 
long term benefit of breastfeeding to the mental health outcomes of children32 such that 
shorter duration of breastfeeding may predict adverse mental health outcomes during 
childhood and early adolescence.  
Infants in developing counties who are fed on breast milk substitutes are more likely to 
die from malnutrition and diarrhoeal disease in the first year of life, 30 particularly in 
association with conditions of poor hygiene. Infant in these countries who are breastfed suffer 
lower levels of morbidity with reduction in gastrointestinal infection and acute otitis media.54  
In developed countries, children who are not breastfed for at least 6 months are 3.5 times 
more likely than those who are to be hospitalized for respiratory infections such as 
pneumonia or asthma, 55, 56 57 2 times more likely to suffer from diarrhoea, 58 59 1.6 times 
more likely to suffer from ear infection, 60 61 and 1.5 times more likely to become overweight 
during childhood. 62-64 Howie 55 found that infants exclusively breastfed during the first three 
or four months of life had significantly less gastrointestinal illness than those who were bottle 
fed from birth. However, in a very recent systematic review3 there was insufficient evidence 
to find relationships between the mode of infant feeding and rates of infant hospitalisation for 
illness in a developed country context. 
Evidence regarding the effects of breastfeeding on various types of allergic symptoms is 
also conflicting. Some studies have identified weak protective effects of breastfeeding against 
early symptoms of allergic disease 65 including atopic eczema, and early wheezing.  A 
systematic review of 12 prospective studies (8183 infants) found that exclusive breastfeeding 
in the first months of life was also associated with reduced rates of subsequent asthma, and 
that the protective effect was greater in high-risk children. Kramer’s 2011 review of the 
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evidence to date,66 however, found three months of exclusive breastfeeding reduced the risk 
of atopic dermatitis, but not the risk of asthma, food allergy and other atopic symptoms. 
Several studies have been able to shed light on some of the links between breastfeeding 
and disease, though results are conflicting.  The most comprehensive and recent meta-
analysis of the consequences of breastfeeding on long-term health of individuals67 found 
strong evidence of a modest benefit of breastfeeding on intelligence tests, some evidence of a 
protective effect against overweight  and obesity but no benefit in terms of serum cholesterol, 
little to none for blood pressure, and conflicting results for diabetes. 
  In one study, a small protective effect against overweight/obesity later in life was 
attributed to breastfeeding,68 however, an intervention in Belarus aimed at breastfeeding 
promotion found that neither the duration nor the exclusivity of breastfeeding had any effect 
on measurements of overweight or obesity at 11.5 years of age.69 In a study in Latin America 
of infant mortality outcomes,70 exclusive breastfeeding to 3 months with continued partial 
breastfeeding throughout infancy was found to substantially reduce infant mortality.   
A 2009 meta-analysis of the effect of breastfeeding on cardiovascular disease 71 found 
that being breastfed as an infant was associated with a small decline in total serum cholesterol 
in adulthood.  The PROBIT trial in Belarus 72 found the higher duration and exclusivity of 
breastfeeding achieved in the intervention group to be associated with reduced 
gastrointestinal tract infection and atopic eczema in infants during the first year of life. 
Breastfeeding has benefits for mothers as well as for infants.73 Breastfeeding has been 
shown to have beneficial effects on blood pressure, serum lipid profile, insulin and glucose 
homeostasis, 74, 75 and to provide women with some protection against cardiovascular disease, 
76-79 breast 80 and ovarian cancer.81 The effectiveness of lactational amenorrhoea as a method 
of natural contraception provides social and economic benefit for the woman and her 
family.82  
Under particular circumstances, breastfeeding may have some detrimental effects on 
infants. Amongst possible adverse effects and worthy of further research attention is the 
transmission in breast milk of chemical and biological contaminants including endocrine 
disrupting chemicals, 83 polychlorinated biphenyls,84 heavy metals, volatile solvents and 
persistent organic pollutants (POPs)85 which may accumulate in adipose tissue and create a 
lasting toxic waste burden.86-89 
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The Infant Feeding Guidelines list several Human immunodeficiency virus infection 
(HIV)90 as a maternal condition which may justify permanent avoidance of breastfeeding. 
Severe illness including sepsis, Herpes simplex virus type 1 (HSV-1) and recently acquired 
syphilis are further listed as maternal conditions that may justify temporary avoidance of 
breastfeeding.90 
Infant formula 
The NHMRC Infant Feeding Guidelines consider infant formula to be the only suitable 
and safe alternative for feeding infants if breast milk is not available.90 Infant formula 
advertising in Australia is restricted under the Marketing in Australia of infant Formula 
(MAIF) Agreement,91 which is a voluntary self-regulatory code of conduct between the 
manufacturers and importers of infant formula in Australia. The MAIF agreement is also 
Australia’s interpretation and implementation of the WHO’s International Code of Marketing 
of Breast-milk Substitutes 1981 (WHO Code)92 and applies to the quality and availability of 
breast milk substitutes and to the provision of adequate information and appropriate 
marketing and distribution.91 Advertising of infant formula products is banned under the 
agreement which states: 5(a) Manufacturers and importers of infant formulas should not 
advertise or in any other way promote infant formulas to the general public.91 
Studies in Australia, 93-95 the United Kingdom96 and Italy, 97 however, have clearly shown 
that “toddler milks” intended for infants aged older than 12 months are intentionally 
advertised in a way which leads women to mistake them for infant formula. They therefore 
act as advertising by proxy for a product for which advertising is prohibited. This practice is 
of concern because mothers’ exposure to advertising for formula milk products is known to 
be associated with poorer breastfeeding outcomes.98 
 
Complementary feeding 
Infants require foods other than breast milk or breast milk substitutes for both nutritional 
and developmental reasons.99 The period between the first introduction of foods other than 
breast milk and the last time the infant feeds at the breast is sometimes called the “weaning” 
period. The term “weaning” however, may also be used to mean complete breastfeeding 
cessation, or the introduction of other milk foods including infant formula. Because of 
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confusion around the use of this term, in this document the term  “weaning” will not be used, 
and “introduction of non-milk foods” will be used instead.  
This period during which non-milk foods are introduced to infants is of indeterminate 
length and depends on many factors including maternal and infant health, the availability of 
weaning foods and many social and cultural patterns.100 The appropriate timing of 
introduction of foods other than breast milk relates to the infant’s physiological need for 
nutrients to support growth, and his or her developmental readiness to physically consume 
such foods, and is recommended by the NHMRC Guidelines to occur at around six months of 
age.90, 100  
Appropriate timing of the introduction on non-milk foods to infants is an important 
element of the NHMRC Infant feeding Guidelines because of the possibility for a number of 
adverse effects resulting from inappropriate timing of foods fed to infants. The use of 
unmodified cow’s milk as a component of infant diet is a practice of concern because of the 
risk of gastrointestinal bleeding101 and effects on iron status102 and the finding that some 
groups of infants in Australia are fed unmodified cow’s milk before the conclusion of their 
first year.103 Likewise, protection provided by any and exclusive breastfeeding against asthma 
and atopy and the risks of not breastfeeding have been documented in the literature104 and 
provided as additional evidence from the literature in the drafting of the NHMRC infant 
Feeding Guidelines.105  
The Australasian Society of Clinical Immunology and Allergy (ASCIA) suggests the 
existence of a “window of tolerance” between 4 and 7 months of age in typically developing 
children for the introduction of solid foods.106 They further suggest that previous advice to 
avoid or delay the introduction of potentially allergenic foods (including eggs, peanuts, nuts, 
wheat, cow’s milk and fish) may actually increase rather than decrease allergy.90, 105, 106 
Guidelines for Infant Feeding 
Global guidelines 
In 1990 under the auspices of the United Nations Children’s Fund (UNICEF), the 
Innocenti Declaration on the Protection, Promotion and Support of Breastfeeding stated that 
all infants should be fed exclusively on breast milk until 4 to 6 months of age.24 They 
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encouraged all of the world’s governments to reinforce a culture of breastfeeding and to 
develop indicators to monitor appropriate national targets.   
Prior to 2001, the WHO recommended introducing complementary foods to infants at 4 to 
6 months.107 After a systematic review of the research literature at the time, the 
recommendation changed in 2001 to exclusive breastfeeding for 6 months with gradual 
introduction of complementary foods thereafter.107 In 2003 WHO published the Global 
Strategy for Infant and Young Child Feeding,108 that was based on the best available 
scientific and epidemiological evidence with the intention of protecting, promoting and 
supporting appropriate infant and young child feeding.108  The WHO highlights the need for 
complementary foods for infants that are23 
 timely – meaning that they are introduced when the need for energy and 
nutrients  exceeds what can be provided through exclusive and frequent 
breastfeeding; 
 adequate – meaning that they provide sufficient energy, protein and 
micronutrients to meet a growing child’s nutritional needs ; 
 safe – meaning that they are hygienically stored and prepared, and fed with 
clean hands using clean utensils and not bottles and teats, and  
 properly fed – meaning that they are given consistent with a child’s signals of 
appetite and satiety, and that meal frequency and feeding method – actively 
encouraging the child, even during illness, to consume sufficient food using 
fingers, spoon or self-feeding – are age appropriate. 
In contrast to the guidelines from WHO, the European Society for Pediatric 
Gastroenterology, Hepatology and Nutrition (ESPGHaN) through their Committee on 
Nutrition 99 recommends that complementary foods not be introduced to infants prior to the 
age of 17 weeks or later than 26 weeks.  
National guidelines 
In Australia, the NHMRC is responsible for providing guidelines on health and nutrition.  
The Dietary Guidelines for Children and Adolescents in Australia published in 2003 46 have 
recently been updated after a prolonged period of research including public consultation.109 
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An updated version of the Infant Feeding Guidelines was released in 2012,90 with 
justifications for the recommendations published in an extensive associated literature 
review.105 They take into consideration recommendations from the WHO,110 and range 
broadly across all topics of infant feeding and the nutritional and behavioural characteristics 
associated with food during infancy. In addition, they address many topics which are of 
public health concern in contemporary Australia, including rising levels of obesity, increasing 
consumption of sugar in food and drinks, and the effects of consumer directed advertising on 
the food purchasing patterns of Australian families.  
Of particular note in the context of this research are the changes to guidelines for some 
aspects of infant feeding in the updated (2012) document. Only those changes associated with 
outcomes measured in this research, and which differ from the 2003 Guidelines are listed 
here - 
 Infants should be first offered non-milk foods at “around 6 months of age” instead of  
“at 6 months”  
 Iron-rich foods are now recommended to be included amongst first foods 
 New foods may now be introduced in any order and schedule desired 
 There is no longer advice to wait between the introduction of new foods 
 Potentially allergenic foods should be introduced amongst first foods and not left until 
after the age of 12 months as has previously been advised. 
 
Monitoring of infant feeding practice in Australia 
In view of the economic value and established health benefits of breastfeeding to the 
population at large, governments have put in place strategies and recommendations to 
promote breastfeeding, and to monitor rates of breastfeeding in the community.111 Monitoring 
indicators of infant and young child feeding is important at a national level so that the 
progress of new and existing programs which target infant nutrition can be assessed.111   
WHO recommend as a global imperative that measurable process and output indicators be 
defined to achieve accurate global monitoring and evaluation of infant feeding practice.108 
Indicators should include rates of breastfeeding initiation, proportion of infants exclusively 
breastfed at 4 and 6 months, and the proportion of infants receiving any breast milk at 18 
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months of age.  Data on complementary feeding of infants is also important.112 Accumulation 
of additional information with related covariate data regarding the reasons for stopping 
exclusive breastfeeding during the infant’s first 6 months and its cultural, biological and 
socioeconomic dynamics would enhance our ability to promote exclusive breastfeeding for 
the first 6 months of life.  
Some gaps exist in our knowledge of infant feeding in Australia, particularly for 
exclusive breastfeeding as indicated by the Australian Institute for Health and Welfare in “A 
Picture of Australia’s Children 2009”.113 The Council of Australian Governments uses the 
proportion of Australian children who are fully breastfed at 4 months of age as a “headline 
indicator” of children’s health, development and wellbeing.114   
Late in 2006, the Australian Government resolved to conduct an inquiry into the ways in 
which breastfeeding may be considered to benefit the Australian community, as well as ways 
in which breastfeeding can be promoted in the Australian context. In “The Best Start”, 115 the 
provision of consistent, accurate and timely support for mothers intending and attempting to 
breastfeed, by both the medical profession and the entire community- is seen as being of 
primary importance.  Data gathering research was recommended to monitor trends in 
breastfeeding initiation and duration, and the Australian Government has resolved 116 to 
undertake this research.  The Australian Government has demonstrated its commitment to 
establishing a basic set of indicators and definitions to monitor breastfeeding trends in 
Australia.117 Late in 2009, it released the Australian National Breastfeeding Strategy 2010 – 
2015 118 to act as a framework for priorities and action to protect, promote, support and 
monitor breastfeeding in Australia.  
Challenges in data collection for infant feeding 
In relation to the collection of data around early infant feeding, the NHMRC notes that 
data about the time of introduction of solids and on the duration of exclusive breastfeeding 
should be collected prospectively or at least as close to the event as possible.119 
Practices associated with infant feeding have outcomes that may occur many decades 
after weaning. It is important, therefore, to systematically monitor changes over time in infant 
dietary practices. The Australian government therefore considers ongoing monitoring of 
infant feeding behaviour in Australia to be critical in providing information for program 
planning, development and evaluation.105  
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Strengths and limitations of data collection for infant feeding 
Most research in infant feeding is retrospective: that is, it relies on interviews with 
mothers and their recall of their earlier infant feeding practice.  However, infant feeding 
transitions occur frequently during infancy and maternal recall of feeding transitions is 
known to be poor.110, 120, 121 Studies have shown that women’s recall of initiation and duration 
of breastfeeding is accurate only within a few years of the infant’s birth,122 and the reliability 
of maternal recall of the age at introduction of foods and fluids other than breast milk even 
less reliable.123  The NHMRC Dietary Guidelines 95 note that studies that use frequent 
interviews and standard definitions are most accurate.124  
Infant feeding practices  
Statistics for the duration of any and exclusive breastfeeding are disappointingly low in 
Queensland and in Australia. Statistics on infant health and nutrition are published by the 
Queensland Government Commission for Children and Young People and the Child 
Guardian.  Results from 2007 indicate that 38% of infants were exclusively breastfed at two 
months of age, and 9.5% at five months of age.125 Higher maternal age was associated with 
exclusive breastfeeding at five months of age. Mothers born in Australia were more likely to 
exclusively breastfeed as their age increased, and male infants were less likely to be 
exclusively breastfed at five months of age than female infants.125 The Queensland data show 
that 57.5% of infants had received breast milk substitutes at two months of age, and almost 
69.9% at five months of age. At two months of age, 8.3% of infants had received solid foods. 
For most women the experience of feeding an infant for the first time and making 
decisions which impact on personal practice, is complex and multi-dimensional.126  While 
support and intervention must be grounded in the concept that breast is “best”, sensitive and 
individualised care and support are the most valuable strategies in supporting women in their 
infant feeding decisions. Amongst mothers in developed countries, women who come from 
low income groups or have ceased full-time education at an early age are the least likely to 
establish breastfeeding and to maintain breastfeeding during the infant’s first year.127 For this 
group of women, personal attitude toward breastfeeding was the most important single factor 
in the intention to breastfeed.128   
Interventions aimed at the level of the family, the health care system and towards public 
health education were found to be effective in targeting women at risk of early breastfeeding 
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cessation.129 A study in the United States 130 found that these women were less likely to have 
received professional support, perceived breastfeeding as being more difficult than formula 
feeding, and believed that the advantages of formula feeding outweighed those of 
breastfeeding. Likewise, studies in the United Kingdom 131 amongst women suffering 
economic hardship and associated low rates of breastfeeding have shown that pre-existing 
beliefs and intentions predicted breastfeeding initiation and duration. Health interventions are 
therefore likely to be most effective if they target these beliefs. 
While some women choose not to breastfeed or to introduce complementary foods to 
their infants earlier than recommended, most women desire to act on the infant feeding 
advice of their health care providers, and breastfeed for as long as possible.  Amongst women 
who ceased breastfeeding when their infant was aged less than six weeks, 87% would like to 
have continued for longer.127 For many women, failure to breastfeed their infant exclusively 
for the recommended “around six months” represents a failure to meet a personal goal for 
parenting.132   
Where do women acquire nutritional information? 
The health and nutritional status of mothers and their infants continue to be intimately 
linked both biologically and socially after the infant’s birth.23 The provision of information 
regarding both maternal and infant nutrition can assist in achieving optimal health for both.23 
As adherence to infant feeding guidelines is poor, however, the question must arise- are 
women aware of the guidelines, and if so, what barriers and enablers exist in relation to 
adherence?  
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Figure 2.1: Indigenous girls play at breastfeeding. Donald Thomson 133 
Cultural knowledge for infant feeding 
In traditional societies, the processes of birth and child rearing are supported by the whole 
of society and mothers have a supply of more experienced women on whom to depend for 
information and support.134 Photographic evidence of young indigenous women from central 
Australia in the late 19th century suggests that these girls are playing at feeding their “babies” 
(Figure 2), and illustrates the nature of information dissemination for infant feeding in its 
traditional form. In the present day, however, women’s experience of childbirth and child-
raising may not occur in the context of an extended family, and may be characterised by the 
early return to the paid workforce, where a woman is often separated from her infant for 
extended periods.115   
Social influences on women during childhood and early adulthood are important in 
forming the attitudes and behaviours with which women enter pregnancy.  These attitudes 
and behaviours form the platform from which women make decisions around infant feeding.  
Studies in Britain,135, 136 the United States of America 137, 138 and Australia 139-141 have shown 
that the attitudes with which women enter pregnancy have a profound influence on their 
behaviour.  Amongst Australian women,142 research has found that maternal and family 
influences figure strongly in infant feeding decision making, even as women acknowledge 
that breastfeeding provides maximal health benefits for their infant.  For example, while 
participants were generally well aware of the effects of not breastfeeding their infants, they 
Chapter 2: Literature review 
46 
also valued issues such as convenience and moral and family attitudes and advice in their 
decision making for infant feeding.   
Information from the general community about breastfeeding has also been found to be 
important in forming women’s attitudes prior to pregnancy142 because of its importance in 
determining attitudes towards later practice.  The belief that breastfeeding provides health 
benefits for the infant is a powerful motivator, particularly when the concept has been 
embedded prior to birth.143, 144 
Active Influences 
The need for infant feeding support for first-time families is widely accepted. However 
the specific nature of that support, and evaluation of the most effective strategies is more 
difficult.  Protection, promotion and support of breastfeeding is recognised in the Innocenti 
declaration 24 which recommends that creating an environment of “awareness and support” is 
crucial to meeting targets for exclusive breastfeeding.  The Australian National Breastfeeding 
Strategy – developed by Australian Government - defines “support” for breastfeeding as 
assistance “provided to mothers at the antenatal and postnatal stages, for both breastfeeding 
initiation and maintenance”.118 
Support and information during the establishment phase of breastfeeding is generally 
provided in the first instance by health care providers in the hospital or birth centre where the 
infant was born.145  A 2012 Cochrane Review of support for breastfeeding mothers with 
healthy term babies146 which includes studies from 21 countries found that the duration of 
any and exclusive breastfeeding increased when women were provided with supportive 
programs delivered either by professionals or lay people. Most effective were proactive 
breastfeeding support on a predictable and scheduled basis.146 
Community based support 
The effectiveness of different strategies to provide information and support to 
breastfeeding women has been studied in various contexts, but few studies have been 
conducted in Australia. The value of community-based networks to provide information and 
support for infant feeding is widely recognised and recommended by the WHO.23 Amongst 
support services which are “created” in a formal sense, peer support has been found to be 
most effective in enhancing breastfeeding duration when it is “person centred” and 
relationship based.147  Peer counselling and breastfeeding support groups are also a very 
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effective means of supporting breastfeeding, provided that women do in fact access their 
services.148  
Personal relationships are known to be crucial in providing information and support for 
women’s infant feeding practice. A 2009 meta-analysis of support interventions for 
breastfeeding 147 found that in the estimation of the women receiving the support, the 
formation of relationships which enabled person-centred communication was most effective.  
In particular, women were found to value “authentic presence” as the most effective form of 
support,147 with trusting relationships, the demonstration of empathy, the ability to listen and 
be responsive to her needs most valuable.  Ineffective support, described as discouraging or 
even counter-productive, was attributed to disconnected encounters with care providers.147 
Information and support from health professionals 
The health professionals with whom a woman comes into contact in the context of 
pregnancy care are, however, known to have a profound influence on breastfeeding 
behaviour, both positive and negative.142 During the course of pregnancy and childbirth in 
Australia, a woman will come into contact with a number of professionals from different 
areas within the health system.  These individuals have an opportunity to influence 
breastfeeding initiation and to provide ongoing support and guidance on matters related to 
infant feeding.127   
Health professionals are a valuable source of support providing that they have a positive 
attitude towards breastfeeding and sufficient knowledge.148  In seeking to provide guidance 
and information for families with new infants, health care providers such as midwives and 
dietitians are at times not completely committed to recommending exclusive breastfeeding 
for the first six months of the infant’s life.149  The professional norms which influence 
behaviour of these health professionals may enable them to rationalise abandonment of 
exclusive breastfeeding in light of perceived and true barriers for the mothers, for which 
simple solutions may exist. 
Sheehan 126 found that women beginning to breastfeed need support from health 
professionals who are able to communicate skilfully and respond in a respectful and caring 
way to their individual needs, and recommended that professional education programs place 
greater emphasis on effective education and sensitive care practices. Amongst low income 
women in the United States the most effective interventions for promoting breastfeeding 
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initiation are “needs-based, one-to-one, informal sessions delivered in the antenatal or 
perinatal period by a trained breastfeeding professional or peer counsellor”.150 
Medical practitioners in many countries including Australia are poorly trained in lactation 
management151, 152 and have for some time recognised their own lack of knowledge and 
confidence to support mothers and their infants.153 In a recent Queensland study, researchers 
identified that General Practitioners lack the necessary knowledge and expertise to be a 
source of primary support for women with breastfeeding issues.154-156  In addition, sources of 
information in texts to which medical practitioners refer is frequently inaccurate and 
inconsistent, highly variable and with significant omissions.157 
Family support 
Women’s partners are an important influence on how they feed their infants.158, 159 
Positive and active partner support improves women’s confidence in breastfeeding.160 
Women who make the decision to bottle-feed are often influenced by their perception of their 
partner’s attitude.  Emotional, practical and physical support have been identified as valuable 
to both mothers and fathers,161 as fathers sought ways to be involved in parenting and infant 
feeding, resulting in an enrichment of the experience for both.   
However, in societies where public breastfeeding is seen as unacceptable, 137 men’s 
negative attitudes to breastfeeding in public may be interpreted by their partners as being 
intolerant of their breastfeeding.  A novel “Father-to-Father Breastfeeding Support Pilot 
Program” in Texas in 2004 162 recruited peer fathers who were trained and hired to provide 
breastfeeding and parenting information to other fathers.  The intervention had a positive 
effect on breastfeeding initiation rates and families reported that fathers were empowered and 
enabled to support their partners and infants.   
Women’s own mothers and grandmothers are known to be a valuable source of 
information, influence and support for first time mothers.163-170 The relationship between 
breastfeeding success for women and having themselves been breastfed as an infant has long 
been recognized and is frequently adjusted for in multivariable analysis.171 Amongst 
Australian women, this effect has been called “intergenerational continuity of 
breastfeeding”172 and thus conceptually overlaps with both cultural and social support and 
influence. 
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Inclusion of grandmothers in education programs has been recommended.144 
Grandmothers can provide collective experience, attitudes and knowledge, “breastfeeding 
advocacy” and “loving encouragement”166 particularly for adolescent mothers.173 Up-to-date 
knowledge of current breastfeeding recommendations is a key component so that 
grandmothers are able to support their family members in infant feeding.166 Studies in both 
developed and developing countries have found that changes to best practice 
recommendations, and the persistence of long held cultural beliefs mean that grandmothers’ 
require up-to-date infant feeding knowledge.169 174  Such issues which cause conflict between 
community views of appropriate infant feeding practices and established WHO best practice 
174-178 need to be addressed in many countries including Australia. 
The mothers and mothers-in-law of women giving birth to their first infants in 2010 will 
have fed their own infants at least two decades ago. The information which these women use 
to guide their daughter/daughter-in-law is likely to have been gained  during the raising of 
their own offspring and from transplanted cultural practices, and may not be in line with 
current evidence based best practice.  In some ethnic groups represented amongst the 
Australian population, mothers and mothers-in-law are key decision makers with regards to 
infant feeding in a household; more important even than the child’s mother.169, 179 Extended 
families may therefore benefit from education with current relevant information regarding 
breastfeeding and the timing and introduction of complementary foods.180, 181  
Health information seeking 
While health information seeking behaviour has been found to be practised in many life 
situations 184, its function in providing reassurance and increasing a feeling of control over a 
situation is a characteristic of information seeking practised by pregnant women and new 
mothers.182 Pregnant women are commonly active in information seeking for their own and 
their infants’ health, particularly during their first pregnancy.183 Accessing health and dietary 
information during pregnancy plays an important part in women’s sense of preparing 
themselves for an important change in their life path.182, 184 Women commonly feel, however, 
that acquiring extrinsic information is important in the context of pregnancy with its related 
“high-stakes” outcomes,185 and because the information which is provided is insufficient for 
their needs.186 “Consulting Dr Google” is a term used to describe the broad information 
seeking for health information that individuals, including pregnant women, frequently 
undertake.186 
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Women’s specific focus during pregnancy and early infancy on their own and their 
infant’s health as a preventative strategy, represents an opportunity to positively influence 
nutrition behaviours of entire families across the life course.185 Important distinctions need to 
be made, however, between information and misinformation, and between seeking and 
encountering information. 
Information and misinformation 
In the field of infant feeding, this topic has been specifically investigated in relation to the 
marketing of formula milk products for infants, whose advertisements are directed towards 
parents.93 The US Federal Trade Commission187 uses an Internet marketing campaign to 
deploy “teaser” advertisements which are linked to bogus weight loss products. Their 
intention is to educate consumers to make informed choices and be alert to false claims 
associated with nutritional products. When accessed by a consumer, the site warns “it’s too 
bad that adds like this are almost always false”, and provides a list of “red flag” criteria for 
false and misleading advertisements, and an explanation of the nature of the site. 
Health literacy 
On a global scale, investment in female education is an effective way to reduce infant 
mortality.188 Even in developed countries like Australia, low literacy and low socio-economic 
status are independently linked to adverse health effects.189 Individuals’ engagement with and 
utilization of health information is mediated in general by their level of education, and more 
specifically by their level of health literacy.190 Health literacy has been defined as “the degree 
to which individuals can obtain, process and understand the basic health information and 
services they need to make appropriate health decisions and function effectively in the health 
care environment”.191 
Health literacy is linked to general literacy and to post-school education, and enables 
individuals to engage with health education, utilise preventative health care services and 
manage health risks.192 Low health literacy is acknowledged as a barrier to full access to 
health services and information. In the context of communication and information seeking for 
antenatal diet and infant feeding, maternal health literacy is known to mediate women’s 
access to and use of information. In a group of American women seeking information for 
infertility, those of lower SES were less likely than counterparts with high SES to discuss 
their health with peers and lacked access to and distrusted their doctors.193 Health 
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interventions delivered by mobile phone, or “m-Health” interventions, have been suggested 
as a platform with the capacity to overcome constraints imposed by low health literacy.194  
Technological change- impacts and implications 
Increasing use of the Internet across most of the world has changed the way consumers 
get health information and the way they share it with each other.195-200 Three major 
technology revolutions are responsible for this change; high speed broadband, mobile 
technology and social networking.201 The literature is clear about the empowerment that 
health care consumers report from remote access to health services and enhanced 
opportunities for self-care.202  Examples of patient populations deriving benefit from online 
support include consumers of health information for cancer,203-206 men who have sex with 
men,207-209 psychiatric illness,210 arthritis,19, 211, 212 palliative care,213-216 adolescents,217 
prescription medications,218 health care professionals219 and older adults.220-223  
Of particular relevance to this research the is increasing utilization of the Internet by 
mothers and families to find further information about many aspects of pregnancy, 224-228 
infant feeding 229-231 and family diet.219, 232 Mobile phones have also transformed 
communications and information access, 233 and health software in the form of numerous 
applications, or “apps” have been developed to personalise user experience. Recent research 
in Australia identified 1059 pregnancy related apps available through iTunes and 497 through 
Google Play.234 This highlights the necessity for HCPs and policy-makers to at least be aware 
of, and further to proactively manage the online information seeking and support activities of 
clients during pregnancy. 
It has therefore been argued that, while health care professionals remain central to 
individual’s experience of health care, they are becoming simply another “node” in an 
information network.235 There is also increasing recognition that health care is embracing a 
new type of operating system with the use of “just-in-time, just-like-me” peer-to-peer support 
groups which are facilitated by social media.232 Of concern, however, is the ease with which 
information can be shared and the capacity of much of the population to create content, 
regardless of their level of knowledge of particular topics topic, with the potential to generate 
conflicting and incorrect information.236  
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Web-based support for breastfeeding 
Electronic interventions are relatively cheap, effective alternative to expensive and time-
consuming provider based support strategies. A systematic review of 21 studies conducted in 
developed countries between 2004 and 2008 237 showed that electronic interventions out-
performed provider based interventions with regards to breastfeeding outcomes.  Telephone 
based interventions have been found useful in support of infant feeding 238 163, 239 particularly 
for women in remote areas or who are unable to access face-to-face breastfeeding support 
with a health professional.240 The increasing accessibility of information on the Internet 
means that search engines are frequently a primary tool in this context.241, 242 The Internet and 
associated tele-health applications are of particular value in supporting women in isolated 
locations in regional and remote areas.243-245  
Limited research to date has examined the effectiveness of the Internet in supporting 
recommendation-compliant infant feeding.  In addition, little is known about broader changes 
in information seeking and the place of traditional information resources such as books and 
magazines, as online health information seeking becomes more widespread. Also yet to be 
clarified is the extent to which such use influences infant feeding practice.219 Before 
extensive implementation of Internet interventions for breastfeeding is instigated, additional 
research evidence should be assembled about its efficacy and acceptability in all of its 
manifestations. 
Conclusion 
In conclusion, this literature review has described the benefits that optimal infant feeding 
practice has on individuals and on their society. Communicating best practice in infant 
feeding to women and their partners requires a dynamic understanding of contemporary 
feeding practice and of the social and informational context of decision making for feeding 
intention. 
Chapter 3 of this thesis will next outline the program of research which has been 
undertaken to articulate infant feeding practice in this cohort of first time mothers. It will 
investigate the informational and social environment in which it occurs, with the aim of 
identifying ways of communicating best practice in infant feeding to Australian families. 
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Introduction 
This chapter will outline the study methodology, design and procedures, the setting and 
recruitment procedures, data collection and data analysis for this research. 
Rationale 
It is important in examining infant feeding behaviours and their underlying informational 
prequelae to consider the very numerous factors which have the potential to influence infant 
feeding decisions. In order to examine these factors, we sourced a set of questionnaires from 
the United States Centres for Disease Control and Prevention. The Infant Feeding Practices 2 
(IFPS2) questionnaires were suitable for our use because they contained a comprehensive list 
of items which serve to describe infant feeding behaviours in this cohort of primiparous 
women, but also clarify the underlying social, cultural, informational and interpersonal 
factors which underlie their decision making processes.  
This research will provide data to inform national goals for infant feeding data collection 
and research. It will inform more effective and culturally appropriate strategies to achieve 
Australia’s public health targets and associated policy development and implementation. It 
will provide contemporary data on consumer use of various regulated products, including 
infant formula, infant foods, breast pumps, fortified foods, and dietary supplements.  The 
results of this research will provide valuable information regarding the degree to which 
NHMRC recommendations for infant feeding in regards to duration of breastfeeding and the 
introduction of complementary foods are followed in the Australian community, and to assess 
the effectiveness of food safety messages.  In particular, data generated from this research 
into the effectiveness of web-based health interventions, online health research, and web-
based recruitment will assist research and education activities associated with health 
promotion in Australia.   
A prospective survey methodology was chosen for this research because it provides an 
opportunity to observe women prior to their first experience of parenting and to identify those 
elements of knowledge and attitudes with which they enter parenthood. Longitudinal research 
further has the capacity to provide detailed and accurate information on their feeding patterns 
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including for breast milk, infant formula and solid foods and to investigate the timing and 
motivation reasoning for these transitions. Each questionnaire wave includes a set of 
questions relating to motivations and sources of information, education and support around 
infant feeding decisions. This will further enrich the data by relating information, behaviour 
and feeding outcome to one another.  Thus, the desired aims of the project- to identify 
communication strategies for best practice in infant feeding- will be achieved.  
The longitudinal study design is in line with the need for monitoring, research and 
evaluation of infant feeding to enable a better understanding of ways in which parents can be 
supported in making and implementing infant feeding decisions, as highlighted in the 2010 to 
2015 Australian National Breastfeeding Strategy.1 The NHMRC recommend longitudinal 
cohort studies as being of most value in providing representative and accurate data on infant 
feeding practice in Australia,2 and endorse the IFPSII study as being the most appropriate 
model for this purpose.3  
 Longitudinal cohort studies also allow repeated observations of the same variables over 
time and provide opportunities to establish sequences of events.4, 5 While not always 
permitting the attribution of causation, this methodology can provide evidence for changes in 
a target population at both individual and group level and evaluate their relationships with 
covariate data. This longitudinal study will support and facilitate information gathering for 
program planning and monitoring in public health for the benefit of all Australians. 
Setting 
The Feeding Queensland Babies Study is a prospective questionnaire-based cohort study 
of infant feeding attitudes and behaviours amongst first time mothers in Queensland. Healthy, 
primiparous women aged between 18 and 40 years were recruited by convenience sampling 
throughout Queensland. Data for the Feeding Queensland Babies Study were collected 
between June 2010 and May 2012 by questionnaires administered antenatally and then at 
regular intervals until the infants’ first birthday.  
Procedure 
Recruitment 
A wide variety of advertising material was developed for use in recruitment for the 
Feeding Queensland Babies Study. Advertisements were placed in local newspapers in 
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Queensland during October 2009 but elicited less than five respondents in total over a four 
week period.  A decision was made in conjunction with the Children’s Nutrition Research 
Centre and Professor Peter Davies to broaden the advertising base for the study, by recruiting 
from a broader geographical area (Ethics amendment dated 06/11/2009).  Advertisements 
were placed on websites related to pregnancy and infant health, such as “Bubhub” 
http://www.bubhub.com.au/index.php and the social networking site “Facebook” 
https://www.facebook.com/ 
Recruitment also occurred at the “Pregnancy, Baby and Children’s Expo” - a public event 
and trade display for families held at the Brisbane Convention and Exhibition Centre on 18 to 
20 June 2010 which attracted a broad cross-section of residents from South-East Queensland. 
The Children’s Nutrition Research Centre (CNRC) secured a booth and staffed it with a 
group of staff, students and others. From this location within the Convention Centre we 
approached women and advised them of the intent of the study, enquiring if they matched the 
inclusion criteria. The aims and procedures of the Feeding Queensland Babies Study were 
explained to them and their name, stage of pregnancy with expected date of delivery, email 
address, mobile phone number and postal address were recorded.  
Recruits who provided an email address were sent an initial email in order to establish 
contact. The information sheet was attached to this initial email and women were invited 
firstly to confirm their telephone and email contact details, postal address and expected date 
of delivery, secondly to nominate their preference for paper based or online questionnaires 
(with the option to change at any time), and thirdly to notify the candidate upon the birth of 
their infant. An information package including Information Sheet and Consent Form was also 
mailed to all respondents with a stamped return-addressed envelope. For women initially 
contacted late in their pregnancy, an Antenatal Questionnaire was included with this mailing. 
Subsequently, antenatal questionnaires were sent to participants during the third trimester of 
their pregnancy. Participants were requested to return the completed questionnaire in the 
envelope provided with the signed consent form. 
Those contacts whose email address was not reached or who did not provide an email 
address were contacted by telephone in the first instance by the candidate to confirm their 
postal address. The Antenatal questionnaire was only available in the paper version at this 
time due to technical difficulties with the development and rollout of the Checkbox software 
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version, and the pressing need to administer the Antenatal survey to participants for whom 
delivery was imminent.  
A demographic questionnaire was sent to all participants through Checkbox software 
between November 2010 and August 2011. Reminders were sent to non-responders on three 
occasions.   
While the 2 month questionnaire was sent to all mothers in the cohort, for administrative 
and procedural reasons, only a proportion of mothers received it within infant age target 
dates. This questionnaire contained important non-time-critical covariate data including 
information about delivery and perinatal infant feeding, and therefore it was deployed to all 
mothers, even though some were known to be receiving it later than required. For the portion 
of the sample that completed the survey after the age target only non-time-critical data has 
been extracted. 
Consistent with the literature,6 some elements of personalisation were included in the 
deployment of each wave of questionnaires to maximise participant retention and 
involvement, including emails and telephone calls, stamped addressed envelopes for paper 
questionnaires and personalised invitations to questionnaires.7 These included a welcome 
letter personally signed by the candidate, short handwritten messages on the outside of 
envelopes (eg “Thanks Jane”) and personalised mail merged emails for participant contact 
and instruction at specific points early in the study.8 Two reminders were provided as 
necessary 9 to non-responders at each questionnaire wave. A second mailing as a method of 
follow-up on unreturned questionnaires has been found to improve response rates.10 Online 
questionnaires have been show to provide superior response rates over paper-based 
deployment with respect to completeness of data.11 
Ethics approval 
The study was approved by the Behavioural and Social Sciences Ethical Review 
Committee of The University of Queensland (#2009001237). The project was initially titled 
“Feeding Brisbane Babies, Feeding Bundy Babies” but was changed to “Feeding Queensland 
Babies”. The initial ethical clearance was obtained on 7th August 2009, and six subsequent 
ethics amendments were lodged and subsequently approved.  
An Information Sheet and Consent form were prepared for this study as part of the 
study Ethics requirements.  
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All ethics documents are included in Appendix 1. 
o FQB Ethics documents. 
 FQB Consent Form 
 FQB Information Sheet 
An Ethics amendment was submitted to broaden the reach of our advertising to use email, 
web forums, and social networking sites such as Facebook to recruit participants (Ethics 
amendment dated 02/12/2009).   
Recruitment advertising provided contact information by phone and email and a brief 
description of the project and its intended outcomes. All identifying documents were kept in a 
locked filing cabinet within a locked office as required under conditions of Ethics approval. 
Inclusion criteria 
To be eligible for inclusion in the study a woman had to be pregnant for the first time and 
at least 18 years and under 40 years of age, living in Queensland, Australia at the time of 
recruitment. For second and subsequent infants, women’s infant feeding practice is largely 
under the influence of experiences gained with a first infant.12 Participants were not excluded 
from the study if their infants were delivered prematurely, but were excluded from some 
specific analyses on an individual basis. Some feeding issues are different for premature and 
sick infants.13 Studies have shown that preterm neonates have difficulties establishing 
competence in breastfeeding 14 and so may require some degree of tube-feeding until they 
develop the skills necessary to breastfeed.  
Exclusion criteria 
Women were excluded from the study if their infant was stillborn or died during the 
course of the study, or if they had a serious long term medical condition which would affect 
their ability to breastfeed successfully. Infants were considered ineligible if they had a serious 
long term medical condition which had the potential to affect feeding or were required to 
remain in intensive care for > 3 days. In every questionnaire mothers were asked about 
medical issues with the potential to affect feeding behaviour. Data from questionnaires were 
not included if mothers reported such medical issues in their infants. In the analyses, data 
were included from questionnaires even if mothers were later excluded from particular 
questionnaires for medical reasons. Determination of which mothers and infants should be 
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removed from individual analyses on health grounds was made on a case by case basis during 
analyses of specific data subsets.   
Materials 
Questionnaire development 
The questionnaires used in this study were modified from a set of questionnaires 
developed by the United States Food and Drug Administration (FDA) in collaboration with 
the Centers for Disease Control and Prevention (CDC). They were developed for use in 
Infant Feeding Practices Study II (IFPS II) 15 which was deployed between 2005 and 2007 
with approximately 4900 participants drawn from a nationally distributed consumer opinion 
panel of more than 5000 households in the United States. The IFPS II was designed to obtain 
detailed information about the feeding patterns of infants during their first year of life, along 
with information about the infants’ health, factors that may affect the infants’ feeding, and 
information about the mothers’ health and diet.  
 This set of questionnaires are recommended as a tool for the investigation of infant 
feeding patterns and behaviours by the committee responsible for designing the Australian 
Infant Feeding Guidelines, 16 because of their comprehensive nature and because they have 
been validated in a clinical setting.15 Their length, however, was of concern as it may have 
been a disincentive to completing the survey.  The wording, sequencing, formatting and 
presentation of questions was preserved in order to protect the validated nature of the survey. 
Some groups of questions, however, have been deleted to shorten the survey, maximise 
response rates and minimise the rate of non-response and loss-to-follow-up.  The modular 
nature of the questionnaires allows these deletions with minimal impact on the logic and 
ordering of questions in specific categories.  Respondent error in interpreting and answering 
questions is minimised through the use of the validated CDC survey questionnaires, with 
consequent potential reduction in inter-rater variability. 
The seven questionnaires designed for the Feeding Queensland Babies Study are 
reproduced in Appendix 1. The original questionnaires from IFPS2 can be found at 
http://www.cdc.gov/ifps/questionnaires.htm.15 
Modification of questionnaire content for the Australian environment  
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Modifications were made to the IFPS II questionnaires to make them appropriate for use 
in the Australian context. Changes made to the questionnaires are listed below. 
Changes to units 
 Pounds and ounces changed to kilograms (kg) and grams (g) 
 Feet and inches changed to metres (m) and centimetres (cm) 
 Fluid ounces to millilitres (ml). 
Changes to organisations referred to in questionnaires 
“La Leche League” changed to “Australian Breastfeeding Association” (ABA) 






Changes to wording and terminology 
 “Nursing” changed to “breastfeeding”  e.g. “…nursing your baby in the presence 
of close women friends”, changed to “…breastfeeding your baby in the presence 
of close women friends” because in Queensland, this could be seen to  refer to 
simply holding the infant close to mother’s chest. 
 “Pacifier” changed to “dummy (pacifier)”  
 “Rusks” added to “teething biscuits”- “teething biscuits or rusks” 
 “Puddings” changed to “dairy desserts” 
 “Kool-Aid” changed to “cordial” 
 “As best you know” changed to “As far as you know” 2 month Q 18 
 “carried-out” changed to “take-away” in the context of restaurant food 
 “pumped milk” changed to “expressed breast milk” 
 Demerol  and Stadol changed to Pethidine and Morphine  
 Delete “pudendal block” as no longer used in Australian obstetrics 
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 “Sugar water” changed to “water with fruit juice” or deleted, depending on 
context 
 “Breasts abscessed/ infected” changed to “breasts infected / mastitis” 
 “Spitting up” changed to “vomiting” 
Considered for removal but retained  
 (2 Month Q-11)  “Doula” as a labour support person as it may be relevant to the 
aboriginal community or European derived community members. 
Changed websites  





Other modifications  
The concern that the length of the questionnaires might act as a disincentive to 
completing the surveys, and to fit within the resources available for the project, led to the 
original set of 11 questionnaires being reformatted as an Antenatal and five postnatal 
questionnaires. Several reviewers have found that shorter questionnaires are less likely to 
suffer from non-response and loss to follow-up.7 Questionnaires were therefore shortened 
from their IFPS II iteration by approximately 30%.   
The seven questionnaires used in the Feeding Queensland Babies study were available in 
a combination of paper and online versions based on availability of time and resources, as the 
surveys were not fully developed in their online version at the time when more than 700 
women were recruited to the study. 
Online surveys were written in Checkbox software.  Within each survey, participants 
were prompted to answer only questions of relevance to their particular situation using “skip 
logic” or “branching logic” which is intrinsic to the software.  For example, if a participant 
answered “no” to the question “did your infant receive any breast milk during the past two 
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weeks?” they would not be presented with any questions relevant to their current 
breastfeeding practice.  A summary table of survey size and format is shown in Table 3.1. 
In their original iteration as a survey instrument for the IFPS II study 15, the 
questionnaires were developed by the FDA in collaboration with the CDC and members of a 
working group who had specific expertise in each topic.  Questionnaires were extensively 
piloted ensure that the questions and layout were clear to the women who would compose the 
study sample. 
This study was designed to make the questionnaires sufficiently comprehensive to 
adequately answer the research questions, while keeping them short enough to maximise 
response rates. Questionnaire length is always an issue of concern, as non-response not only 
reduces sample size, but can introduce bias.  
Questionnaire integrity – Australian version 
While the questionnaires used in this research were developed in the US by a team of 
scientists and piloted on US first-time mothers, it is important to note that the version used in 
this research, while only minimally revised, has not been independently validated in a cohort 
of Australian women. 
Questionnaire content 
The study uses a set of seven questionnaires to gather data on many aspects of early 
infancy. One questionnaire was delivered antenatally, five questionnaires were sent at target 
infant ages and a demographic questionnaire was deployed during the course of the study. 
o FQB Antenatal questionnaire: prior to birth during the third trimester of 
pregnancy 
o FQB 2 month questionnaire 
o FQB 4 month questionnaire 
o FQB 6 month questionnaire 
o FQB 9 month questionnaire 
o FQB 12 month questionnaire 
 Demographic questionnaire  
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Postnatal questionnaires 
The postnatal questionnaires from IFPSII were modular in nature and various 
combinations of these modules were included in each of the postnatal questionnaires. The 
modules and their mode of inclusion in questionnaire waves are described below. 
Birth experiences 
A set of questions relating to the infant’s delivery and the mother’s perinatal experiences 
including of initiation of breastfeeding and early feeding practices was included in the first 
postnatal questionnaire at 2 months. This questionnaire established the infants’ weight, length 
and gestational age at birth and perinatal medical issues for mother and infant. 
Infant feeding, maternal and infant health and food frequency checklist 
This set of questions was sent with each of the 5 postnatal questionnaires and included the 
mothers’ report of infant weight and length as well as questions relating to food frequency 
data. It also included an assessment of infants’ current acute illness and the health of mother 
and infant intended to identify issues with potential to impact feeding. A list of 14 symptoms 
of infant illness suffered over the previous fortnight was also included in the 4, 6, 9 and 12 
month questionnaires, as was a set of questions about dietary supplements and prescribed and 
non-prescribed medications and herbal remedies fed to the infant and sources of information 
pertaining to these.  
Infant sleep practices 
Questions about sleeping behaviours of infants including co-sleeping, location and sleep 
duration were included in the 9 month questionnaire. 
Breastfeeding patterns 
Patterns of breastfeeding behaviour were examined in the 9 month questionnaire, 
including session duration and expressing breast milk. 
Breastfeeding cessation and formula use 
In this module which was included in each of the postnatal questionnaires, mothers were 
asked about breastfeeding their infant and expressing milk and about formula use. Also 
included in each questionnaire but answered only once (using “skip logic”)- when the mother 
reported having ceased breastfeeding- was a set of questions exploring her reasons for 
ceasing to breastfeed the infant and the infant’s age at cessation. A set of questions about 
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formula use and patterns of formula feeding was included in the 4, 6, 9 and 12 month 
questionnaires. 
Information sources 
A module regarding sources of information for infant feeding was included in the 4, 6, 9 
and 12 month questionnaires. It investigated internet use and interpersonal, professional, print 
and media information sources of information and cut across breastfeeding, formula and non-
milk foods. 
Infant feeding attitudes and beliefs 
The set of questions from the antenatal survey examining mothers’ infant feeding 
knowledge, attitudes and beliefs was also included at 12 months where it was employed to 
investigate food sensitivities or allergies in the infant and the foods thought to be implicated, 
and information about allergy symptoms, diagnosis and treatment.  
Breastfeeding in public and at work 
Information about the mothers’ feelings about breastfeeding in various situations and 
about feeding in the workplace was included in the 6 month questionnaire. 
12 month questionnaire 
Some of the earlier questionnaires were not sent to all mothers due to technical and capacity issues. 
To rectify any gaps in data, therefore, a number of questions thought to provide valuable covariate 
information were included in the 12 month survey. These questions included gestational age at 
birth, maternal feeding intention for the infant, antenatal weight and height, breastfeeding 
assistance and information sources for infant feeding. This questionnaire also included questions 
about maternal workforce participation and its interaction with infant feeding and any changes in 
these parameters which had occurred across the infants’ first year.Table 3.1 Method of 





On paper Online  
Antenatal 56 Yes No 
2 Month 86 Yes Yes 
4 Month 48 Yes Yes 
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6 Month 73 Yes Yes 
9 Month 80 No Yes 
12 Month 83 No Yes 
Demog 15 No Yes 
 
Data management 
Double data entry by 2 people of 10% of paper based questionnaires was employed to 
ensure data validity. To maintain participant anonymity, each participant was assigned a 
alpha-numeric code at recruitment, which was used to render their response anonymous and 
to allow response matching across data waves. The master list of codes and their 
corresponding identities was password protected in a secure on site database which was itself 
password protected and accessible only to the candidate and the principal supervisor. This 
code was used to link together response sets from individual questionnaire waves with 
demographic data and participant contact details. 
At completion of data collection, data from all waves were individually cleaned for 
duplication and outlying values. Where a questionnaire was completed on more than one 
occasion, the most proximal to infant target age was retained. Datasets from individual waves 
were linked longitudinally by participant code, and data subsets extracted for analysis. 
Covariate data 
Data in the demographic questionnaire data set are incomplete because not every 
participant chose to complete the Demographic questionnaire. Several items of demographic 
data were, however, collected in other surveys (Table 3.2). Maternal age was included in the 
Antenatal and 12 month surveys, and residential postcode was collected in the Antenatal 
survey and at recruitment. Opportunities were provided for participants to update their 
contact details including postal address in every postnatal survey. Data on the duration of any 
breastfeeding were determined by aggregation of data from all postnatal questionnaires. 
Statistical analysis 
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Data in this research were analysed using IBM SPSS version 20 for Windows (SPSS Inc., 
Chicago, IL, USA). Procedures for specific data analyses have been specifically detailed in 
the corresponding publications in Chapters 4 to 9. In generally we summarised continuous 
variables using mean and standard deviation (if they were approximately normally 
distributed) or used dichotomous categories. Categorical variables were summarised as 
frequency (percentage). 
Socioeconomic status 
Data on maternal education and socioeconomic status were not available on all 
participants, and therefore maternal postcode of residence was used as a proxy for these 
constructs. As a measure of socioeconomic status, postcode of residence was converted to a 
Socio-Economic Indexes for Areas (SEIFA) score from 1 to 10.17 SEIFA is an index 
developed by the Australian Bureau of Statistics which ranks areas in Australia according to 
relative socio-economic advantage and disadvantage. Sensitivity analysis of SEIFA as a 
proxy for socioeconomic status was undertaken and will be discussed under the heading 
missing data. 
Sample size 
A sample size of 200 was determined as statistically minimal for this study however we 
intentionally exceeded that number in recruitment to allow for potential non-response and 
loss to follow-up.  
Detailed examination of required subject numbers 
This research used a convenience sample with recruitment ceasing for logistical reasons 
at 740participants. The key aspect of sample size is the relationship between sample size, 
response to any question (as a %) and the error associated with that response. The standard 
error of the % recorded for any single question can be calculated using standard statistical 
methods. Figure 3 shows the standard error for 5 answers ranging from 95% to 5%, with 
different sample sizes from 100 to 800. So, for example, if 600 women responded to a 
particular question, and the analysis shows that 80% of women answered “yes” to the 
question “Do you intend to breast feed your infant?”, then the standard error of that response 
will be +/- 1.6%. 
 As the sample size increases the standard error at any percentage decreases. Standard 
errors are symmetrical around the 50% value, so are the same for the 80% and 20% value. In 
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addition, the standard error decreases as the percentage moves to the extremes- around 95 % 
and 5%.  
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Table -3.2 Demographic data collected in specific surveys 
Data item Demog A/natal 2 4 6 9 12 
Maternal age    √   √     √ 
Marital status √             
Place of birth √             
Languages other than English √             
Maternal education √             
Maternal employment status √ √          √ 
Home ownership √             
Residence type √             
Family Structure √             
Family Income √             
Maternal height and Weight √ √           
Address with postcode √ √      √ 
address update*   √ √ √ √ √ √ 
*invitation to update address and contact details if necessary
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Clinical Characteristics 
Infant age at questionnaire completion was calculated using infant date of birth and date 
of questionnaire completion. Values for infant and maternal weight were converted to grams 
and kilograms to one decimal point. Maternal body mass index (BMI) values were calculated 






Some participants failed to respond to the demographic questionnaire; however postcode 
of residence was available from 87.9% of participants and so was used as a proxy measure of 
socioeconomic status instead of family income by conversion to a Socio-Economic Indexes 
for Areas (SEIFA) score,17 an index developed by the Australian Bureau of Statistics that 
ranks areas in Australia according to relative socioeconomic advantage and disadvantage. 
SEIFA deciles are an ordinal measure, with the lowest scoring 10% of areas given a decile 
number of 1 and the highest 10. We aggregated SEIFA deciles into tertiles using 1 to 4, 5 to 7 
and 8 to 10 as cut-offs and used logistic regression to undertake sensitivity analysis of SEIFA 
as a proxy measure of maternal education.  






Figure 2: Standard errors as a function of sample size and response as percentage. 
Percent 800 750 700 650 600 550 500 450 400 350 300 250 200 150
95 0.8 0.8 0.8 0.9 0.9 0.9 1 1 1.1 1.2 1.3 1.4 1.5 1.8
90 1.1 1.1 1.1 1.2 1.2 1.3 1.3 1.4 1.5 1.6 1.7 1.9 2.1 2.4
85 1.3 1.3 1.3 1.4 1.5 1.5 1.6 1.7 1.8 1.9 2.1 2.3 2.5 2.9
80 1.4 1.5 1.5 1.6 1.6 1.7 1.8 1.9 2 2.1 2.3 2.5 2.8 3.3
75 1.5 1.6 1.6 1.7 1.8 1.8 1.9 2 2.2 2.3 2.5 2.7 3.1 3.5
70 1.6 1.7 1.7 1.8 1.9 2 2 2.2 2.3 2.4 2.6 2.9 3.2 3.7
65 1.7 1.7 1.8 1.9 1.9 2 2.1 2.2 2.4 2.5 2.8 3 3.4 3.9
60 1.7 1.8 1.9 1.9 2 2.1 2.2 2.3 2.4 2.6 2.8 3.1 3.5 4
55 1.8 1.8 1.9 2 2 2.1 2.2 2.3 2.5 2.7 2.9 3.1 3.5 4.1
50 1.8 1.8 1.9 2 2 2.1 2.2 2.4 2.5 2.7 2.9 3.2 3.5 4.1
45 1.8 1.8 1.9 2 2 2.1 2.2 2.3 2.5 2.7 2.9 3.1 3.5 4.1
40 1.7 1.8 1.9 1.9 2 2.1 2.2 2.3 2.4 2.6 2.8 3.1 3.5 4
35 1.7 1.7 1.8 1.9 1.9 2 2.1 2.2 2.4 2.5 2.8 3 3.4 3.9
30 1.6 1.7 1.7 1.8 1.9 2 2 2.2 2.3 2.4 2.6 2.9 3.2 3.7
25 1.5 1.6 1.6 1.7 1.8 1.8 1.9 2 2.2 2.3 2.5 2.7 3.1 3.5
20 1.4 1.5 1.5 1.6 1.6 1.7 1.8 1.9 2 2.1 2.3 2.5 2.8 3.3
15 1.3 1.3 1.3 1.4 1.5 1.5 1.6 1.7 1.8 1.9 2.1 2.3 2.5 2.9
10 1.1 1.1 1.1 1.2 1.2 1.3 1.3 1.4 1.5 1.6 1.7 1.9 2.1 2.4
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Chapter 4: Overview of survey responses 
Sensitivity analysis for socio-economic status and maternal education 
Maternal age, education and socioeconomic status (SES) are known to be associated with 
infant feeding behaviour. Accordingly, in analysing data from this dataset for publication, we 
routinely adjusted for maternal age, maternal education and SES. Demographic data were 
available for only a portion of the sample of respondents, however postcode was collected at 
initial recruitment and updates requested in every survey. Maternal postcode of residence was 
available for 429 (87.9%) of the 488 participants who responded to any survey.  
Participant recruitment and response 
Initial recruitment at the Pregnancy, Babies and Children’s Expo in Brisbane in June 2010 
resulted in 706 contacts (see Figure 4.1). Subsequent recruitment to the Feeding Queensland 
Babies Study by word of mouth, social and traditional media resulted in a further 34 making 
a total of 740 contacts. Of those women who had provided contact details at recruitment, a 
total of 272 were unable to be contacted or chose not to respond while 488 were active in the 
study returning one or more questionnaires.  
In all, 278 Antenatal questionnaires were returned by post. The online Demographic 
questionnaire was completed by 312 (64%) of respondents. Additional demographic data was 
extracted or collated from other sources:- 
 Maternal age (n=385) from Antenatal and 12 month questionnaires 
 Postcode (n=429) from recruitment data and address updates 
Not every participant completed every questionnaire in this series. Participants were 
retained in the study and were sent questionnaires at scheduled infant age time points 
regardless of whether prior surveys had been completed or returned.  Each data set may 
therefore be used as a cross-sectional snapshot in addition to contributing to a longitudinal 
data series. As we allowed participants to remain in the study regardless of incomplete 
questionnaires, the longitudinal data set for the study is incomplete, with a proportion of 
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respondents choosing not to complete one or more surveys. The pattern of response sets is 
presented in Table 4.1. 
 
Table 4.1 Questionnaire completions within and between waves with cross-sectional response 
numbers 
 Questionnaire completions  
Survey Antenatal Demog 2 4 6 9 12 total 
Antenatal 278 179 170 188 183 169 150  
Demographic  312 238 271 280 253 241  
2   285 241 238 215 205  
4    314 280 245 231  
6     319 256 248  
9      278 230  
12       265  
total        488 
 




 Figure 4.1 Flowchart of participant response numbers for the Feeding Queensland Babies Study.  
(Newby R, Brodribb W, Ware RS, Davies PSW. Internet use by first time mothers for infant feeding support. J Hum 
Lact. 2015.) 
 
The Participant Response Flowchart (Figure 1) shows Demographic questionnaire 
responses associated with every questionnaire. For example, the Demographic questionnaire 
was completed by 179 of the 278 who completed the Antenatal questionnaire, (while 99 
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failed to respond). The six month questionnaire was completed by 316 participants of whom 
281 (88%) also completed the Demographic questionnaire. 
Data in the Demographic questionnaire data set are incomplete; however, several items of 
demographic data were collected in other surveys. Maternal age was included in the 
Antenatal and 12 month surveys, and postcode was collected formally at recruitment, in the 
Antenatal survey, and additional opportunities were provided for address updates in every 
survey. In collating postcode data from the surveys where it was obtained, a postcode was 
recorded (and a SEIFA value derived) for 429 (89%) of the 488 respondents.  
Mothers in this cohort had a mean age of 29.3 years (n=488); sd=4.5 years), compared 
with a mean age of 28.0 years in 2010 for first-time mothers in Australia reported by the 
Australian Institute of Health and Welfare.18  Of recruited mothers who completed one or 
more questionnaires, 305 (62.4%)  were educated to bachelor’s degree level or higher. Only 2 
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This manuscript addresses the first research question of this study by describing 
characteristics of primiparous Australian women’s infant feeding behaviour during their 
infants’ first year. It documents breastfeeding duration in this group of women and the 
reasons why women ceased breastfeeding, categorised by infant age. This information 
contributes to the body of data which monitors breast and formula feeding and other infant 
feeding behaviours in Australia to inform the development and evaluation of programs which 
disseminate infant feeding guidelines. 
  






Australian guidelines recommend infants be breastfed for at least their first year, 
however, for a variety of reasons many mothers cease breastfeeding before this age.    
Objective 
To determine the reasons why women stop breastfeeding their infant completely in 
relation to the age of the infant. 
Methods 
Primiparous Australian women aged between 18 and 40 years undertook a self-
administered questionnaire-based birth cohort study of infant feeding attitudes, behaviours 
and feeding patterns. Data were extracted from the demographic questionnaire and from 
questionnaires at 2, 4, 6 and 12 months of infant age between October 2010 and September 
2011.  
Results 
Breastfeeding initiation in this cohort was 97%, however, by 52 weeks of infant age 46% 
of mothers had completely ceased breastfeeding. In those mothers who ceased breastfeeding 
before 26 weeks the most common reason was “I did not have enough milk”. In those 
mothers who completely stopped breastfeeding between 26 and 52 weeks the most common 
reason reported as being very important in the decision to cease breastfeeding was “My baby 
lost interest”. 
Conclusions 
Maternal concern with milk supply and infant satiety remain central mediators of 
breastfeeding duration for Queensland women. Health professionals can assist women to 
recognise cues of hunger and satiety in their infants and to manage them as part of the normal 
course of lactation. Early proactive discussion by health professionals trained and 
experienced in breastfeeding management may help mothers understand the dynamics and 




natural history of breastfeeding to alleviate their concerns and prolong breastfeeding 
relationships. 
Key words: Infant feeding, Breastfeeding duration, longitudinal survey, breast feeding 
cessation 
Well Established 
Australian guidelines recommend infants be breastfed for at least their first year, 
however, many mothers cease breastfeeding before this age. Breastfeeding initiation amongst 
Australia mothers is high but reasons for premature cessation need to be understood. 
Newly Expressed 
Maternal concerns with milk supply and infant satisfaction predominate amongst reasons 
for premature breastfeeding cessation. Early proactive discussions by health professionals of 
the dynamics and natural history of breastfeeding may help to alleviate maternal concerns 
and prolong breastfeeding relationships. 





The current National Health and Medical Research Council (NHMRC) infant feeding 
guidelines in Australia recommend exclusive breast feeding for infants to around 6 months of 
age, and that breastfeeding should be continued until 12 months of age and beyond, for as 
long as the mother and child desire.1   These guidelines are based upon the reported 
significant health benefits to both infants and mothers who exclusively breast feed for around 
6 months and then continue to breast feed until 12 months and beyond.1 
While the percentage of mothers who initiate breastfeeding has increased in many 
countries during the past decade,2 it is well known that guidelines regarding the duration of 
breastfeeding are not followed by many women, for a wide variety of reasons.3 The recent 
2010 Australian National Infant Feeding Survey4 reported that whilst breastfeeding was 
initiated in 96% of women surveyed, 31% of these women had completely stopped 
breastfeeding by 4 months of age and that this figure rose to 40% at 6 months of age.  
Moreover, only 15% of mothers had exclusively breast fed their infant to around 6 months of 
age, in line with NHMRC guidelines, and 42% were still breastfeeding between 7 and 12 
months of age. Amongst women who ceased breastfeeding before 6 months of age, the reason 
most commonly cited was that they did not have enough breast milk (56%), and that the child 
lost interest (34%). 4 
The retrospective design of many existing studies of infant feeding has been criticised by 
a number of authors as it may lead to misclassification of feeding practices and data which 
contains inaccuracies related to the nature of maternal recall of feeding behaviours ( e.g. 
Donath and Amir 2005,5 Sloan et al 2008,6 Lin et al 2013,7 Burnham et al, 20148).  In a 
review article Li and colleagues9 reported that even with a short recall period (less than 3 
years) the majority of mothers could only recall the duration of breastfeeding to within a 
month of the actual duration and the recall of mothers relating to timing of cessation of breast 
feeding was even more inaccurate. Indeed, even the recent 2010 Australian National Infant 
Feeding Survey was retrospective via a single questionnaire to families with infants aged less 
than 24 months.4 Prospective data collection in infant feeding studies is important if data are 
to be considered both valid and reliable and for that reason, this research has sampled 
families on numerous occasions during their first year of life. 





If health professionals and policy makers are to put in place new or extra measures in an 
attempt to promote breastfeeding practices in line with evidence based guidelines then the 
reasons for the failures to meet best practice needs to be understood. The aim of this study 
was to collect prospective data relating to infant feeding practices in a cohort of 
contemporary Australian first time mothers to assess the reasons why breastfeeding was 
stopped. We report here data arising from questionnaires administered when infants were 
aged 4, 6 and 12 months. 
Methods 
This report presents longitudinal data from the Feeding Queensland Babies Study- a 
questionnaire-based prospective birth cohort study of infant feeding attitudes and behaviours 
amongst mothers in Queensland, Australia. A description of the Feeding Queensland Babies 
Study has been previously published.10 Participants were healthy primiparous women aged 18 
years and older and resident in Queensland who were recruited by convenience sampling at a 
public event for families and by word of mouth, social and traditional media.  All participants 
were pregnant at time of consent, and were invited to complete an antenatal survey followed 
by a demographic survey and five further surveys during their infants’ first year of life at ages 
2, 4, 6, 9 and 12 months.   
Measures 
Questionnaires were delivered on paper or online less than four weeks before the target 
infant age for the questionnaire.  Email reminders were sent to women if necessary and 
included a link to request a replacement survey or to the online survey.  Participants were 
retained in the study and were sent questionnaires at every scheduled infant age time-point 
regardless of whether prior surveys had been completed or returned.  Each data set may 
therefore be used as a cross-sectional snapshot in addition to contributing to a longitudinal 
data series. An online Demographic survey was sent to all participants through Checkbox 
software between November 2010 and April 2011 with questions framed to reference the 
time that the participant first became pregnant with the study infant, with reminders emailed 
to non-responders.  It contained questions on maternal social, educational and economic 
circumstances.   





Questionnaires used for this research were minimally adapted from the Infant Feeding 
Practices Study II (IFPSII)11 developed in the United States by the Food and Drug 
Administration in collaboration with the Centers for Disease Control and Prevention.  
Postnatal surveys were modular in nature and response items offered at various time-points 
included questions about the mother’s birth experience and her health and diet, infant health 
and feeding behaviours including the use of prescribed and non-prescribed medications, 
sources of support and advice around breastfeeding, formula use and the introduction of non-
milk foods, maternal employment and child care, infant sleep patterns and food allergies. 
This article reports data from the 2, 4, 6 and 12 month questionnaires. 
At each postnatal survey mothers were asked “Have you completely stopped 
breastfeeding and expressing breast milk for your baby?” and to report her infant’s age in 
weeks at the time of breastfeeding cessation. At the first survey in which they answered in the 
affirmative, they were invited to respond to a set of 33 questions (3 groups of 11) with the 
title “How important was each of the following reasons for your decision to stop 
breastfeeding your baby? (Please answer each item)” and asked to rate each reason on a 4 
point Likert-type scale as being “not all important”, “not very important”, “somewhat 
important” or “very important” in their decision to cease breastfeeding. Question order was 
not randomised in these questionnaires. The full set of 33 questions in the order applied in the 
questionnaire is presented in Table 3. Mothers were also asked: “How many weeks old was 
your baby when you completely stopped breastfeeding and expressing breast milk?” with free 
text response. The demographic questionnaires contained questions on maternal social, 
educational and economic circumstances. 
Respondent characteristics reported from the Demographic survey were maternal age (< 
30 years/30+ years), socio-economic status (SES) (high/medium/low), education level 
(<degree/degree or higher), country of birth (Australia/other), language spoken at home 
(English/other), employment (employed/not employed), marital status (partnered/not 
partnered) and family income (<$100,000/>$100,000 per annum). Socioeconomic status was 
categorised at the postcode level using the Socio-Economic Index for Areas, a composite 
measure of social advantage and disadvantage.12  




Summary statistics are reported as frequencies and percentages. Infant age at 
breastfeeding cessation was derived as a continuous variable from infant birth date and 
survey response date from the assembled longitudinal data set and used to categorise cases by 
infant age as falling within the ranges stated in Table 1, i.e. age less than 12 weeks, 12 to 25 
weeks, 26 to 52 weeks, and greater than 52 weeks. 
Maternal postcode data collected in several questionnaires were collated and converted to 
Socio-Economic Indexes for Areas (SEIFA) deciles for each participant with values from 1 to 
10.12 SEIFA is an index developed by the Australian Bureau of Statistics which ranks areas in 
Australia according to relative socio-economic advantage and disadvantage. As demographic 
data were available for only a portion of the sample of respondents, we used logistic 
regression to undertake sensitivity analysis of SEIFA, and found it to be valid as a proxy 
measure of maternal education for those participants for whom demographic data were not 
available.  We used ANOVA to compare maternal ages across the four categories of 
breastfeeding duration. 
The study was approved by the Behavioural and Social Sciences Ethical Review 
Committee of The University of Queensland (#2009001237) and written or electronic 
informed consent was obtained from the mothers. Data analyses were performed using 
Microsoft Excel 14.4.7 and IBM SPSS Statistics for Windows (version 22.0; IBM Corp., 
Armonk, NY, USA).  
Results 
Data were available from 290 mothers. Breast feeding was initiated by 96% of 
respondents and was maintained past 52 weeks of infant age by 129 mothers. Numbers of 
women who had ceased breastfeeding at each time period and or still breastfeeding at 12 
months infant age is shown in Table 3, along with data relating to maternal age and 
distribution of mothers within SIEFA groupings. A one way analysis of variance was 
conducted to determine if maternal age was significantly related to age at which breast 
feeding ceased. There was a statistically significant difference in maternal ages across the 
four groups (value). Post hoc comparisons using ANOVA indicated that mean maternal age 
was significantly lower in the group of mothers who ceased breastfeeding before 12 weeks 




than in either those ceasing between 26 and 52 weeks and those still breast feeding at 52 
weeks. 
In those mothers who had ceased breastfeeding before their infant was 52 weeks of age 
there was a significant positive correlation (r=0.24; p<0.01) between maternal age in years 
and the length of any breastfeeding in weeks. 
Table 2 shows the four most common reasons reported by mothers for ceasing 
breastfeeding within the three groups of women who had stopped breastfeeding.  The top 
reason cited as being very important in their decision to cease breastfeeding within the “less 
than 12 weeks” and “12 to 26 weeks” groups was “I did not have enough milk” and this was 
also the second most commonly reported reason within the “26 to 52 weeks” group. 
Measurement of actual breast milk output via test weighing or other methods was not 
undertaken in this cohort. The most common reason reported as being very important in the 
decision to cease breastfeeding was between 26 and 52 weeks was “My baby lost interest”. 
Discussion 
Decisions about infant feeding contribute to women’s complex and sometimes competing 
goals for health and wellness for themselves and their infants.13 In this context, and now that 
breastfeeding initiation in Australia has reached near saturation at 96%4 (98% in this cohort), 
the investigation and monitoring of women’s reasons for breastfeeding cessation which are 
unique to each infant age period is of particular importance. Furthermore, the distinct 
motivators and barriers which impact breastfeeding initiation must clearly be viewed 
differently to those which influence persistence through the first year of life. This distinction 
is important because identification of stage-specific behavioural targets for infant feeding 
promotion and communication is required in order to provide maximal benefit for invested 
public health funds. 
Our research findings support those of previous studies14-16 in that lactational difficulties 
including nipple pain and latch characterize the primary reasons why mothers cease 
breastfeeding early in infancy, while concerns with milk supply contribute to cessation 
throughout the first year. Of the six different reasons most frequently reported by this sample 
of women for breastfeeding cessation during the first year, the two in common across all 




three time periods examined are “I did not have enough milk”, and “Breast milk alone did not 
satisfy my baby”.  
Adequate weight gain in infants on an homogeneous and exclusive diet of maternal breast 
milk must by definition be supported by adequate maternal supply. In attempt to explore 
reported maternal perceived low supply within this cohort we determined the percentage of 
women who reported as very important in their decision to stop breastfeeding both “I did not 
have enough breast milk” and “ My infant was not gaining enough weight”. The percentage 
of women reporting both these reasons was much less than the percentage of women 
reporting “I did not have enough breast milk” shown in Table 2, being 13%, 14% and 10% in 
the three age categories previously described. This suggests that while mothers might 
perceive that they are unable to produce sufficient breast milk to meet their infants’ 
nutritional requirements their rate of milk production is in fact likely to be adequate. The 
alternate possibility that weight gain may have been enhanced by infant formula 
supplementation in infants receiving both breast and infant formula, is a practice of concern 
because of the risk that supplementation poses to maternal breast milk supply secondary to 
insufficient infant time spent suckling.17  
Maternal concern with breast milk supply imply the intermediate assumption by mothers 
that signs such as suckling duration and frequency, and infant behaviours such as fussiness 
and crying represent evidence of infant hunger due to insufficient breast milk supply. While 
these assumptions are known to frequently be incorrect,18 even if true, breastfeeding 
management strategies delivered by well-trained HCPs may assist many women to overcome 
such perceived barriers to continued breastfeeding.19 
One of the most common reasons cited by mothers as being very important in the 
decision to completely stop breastfeeding, regardless of the age of the infant, was “I did not 
have enough milk”. This has also been reported as a key reason for breastfeeding cessation in 
other studies over a number of years and in several countries.14-16,20,21 Scott and Binns found 
concern about milk supply in 23% of the primiparous women in their study amongst women 
in Perth3 with significant proportion of mothers continuing to express this concern at six 
months of infant age.  This is both interesting and important as it has been reported that less 
than 5% of women are physiological incapable of producing sufficient milk or are unable to 




achieve desirable infant growth through breast feeding alone.22-24 Indeed, it has been 
suggested that “I did not have enough milk” may be a socially acceptable reason for 
breastfeeding cessation 15,25, or a reflection of the negative influences of medicalization and 
commercialization on women’s confidence in their ability to nourish their infants.26  
Both “I did not have enough milk”, and “Breast milk alone did not satisfy my baby” have 
been linked to a lack of breastfeeding self-efficacy27,28 and associated concern over the 
productive, nutritive functions of breastfeeding. In contrast, two of the remaining reasons: 
“My baby had trouble sucking or latching on” and “My nipples were sore, cracked or 
bleeding”, are acute breastfeeding management issues most likely to occur during the early 
phases of lactation which may be addressed by skilled health professional intervention at that 
time. 29-31 Biting behaviour in infants was included in the four most commonly cited reason 
for breastfeeding cessation only in the sample between six and 11 months of infant age. A 
recent study15 provided “perception of insufficient milk” as a response option instead of “I 
did not have enough milk”.  If the issue here is a perception rather than a reality, routinely 
educating individual mothers in this area would be extremely important and could lead to a 
longer breast feeding duration in a substantial number of cases as has been shown before.32-34 
Recent Australian research18 has clarified that for mothers who are breastfeeding 
exclusively, the frequency and duration of breastfeeding sessions naturally decrease during 
the first six months of infancy, with resulting reduction in time spent at the breast. This 
finding suggests that rather than being an indication of insufficient milk supply or lack of 
interest on the part of the infant, in successful breastfeeding there is an increase in the infant’s 
efficiency in extracting milk over the first six months of life.18 Knowledge of the normal 
course of lactation may assist HCPs to reassure mothers about normal variation in 
breastfeeding patterns and avoid the use of unnecessary infant formula feeding and its 
associated risk for premature cessation of breastfeeding.14,16  
Furthermore, breastfeeding cessation must be seen as an inappropriate strategy on several 
counts to solve problems of milk supply. Infant behaviours which engender within mothers 
the idea that their infant is not satisfied with breast milk are known to commonly be 
erroneous19, and such problems may be resolved by effective education on the supply and 
demand nature of breastfeeding and support in increasing milk supply - ie breastfeeding 




management. Breastfeeding cessation is an unnecessary response to either problem even in 
the case where they were proved to be accurate, as continued breastfeeding following the 
introduction of non-milk foods continues to provide benefit to both mother and infant well 
into the second year of life.35 Finally, introduction of additional or alternate foods and fluids 
to meet the infant’s perceived hunger cues and will exacerbate actual low supply, even where 
it was initially adequate.14,16 
It is noteworthy that while many of the reasons women cite for breastfeeding cessation 
are legitimate concerns and may be expected to modify the breastfeeding relationship, none 
by themselves necessarily benefit from breastfeeding cessation and may therefore may be 
amenable to remediation by proactive and well trained HCPs. HCPs have substantial 
influence on women’s knowledge, attitudes and behaviours towards breastfeeding 36, 
particularly during the antenatal and immediate postnatal period. This research suggests that 
HCPs should act early in infancy to leverage their influence proactively as a method of 
prolonging breastfeeding through the first and into the second year of life. Such a strategy 
would require discussion of longer term goals for breastfeeding once initial breastfeeding 
difficulties such as “sore, cracked or bleeding nipples” may have been resolved. Such a 
strategy may require much earlier discussion between mothers and their health care providers 
of the social and emotional benefits of breastfeeding to both mother and infant, and the 
changing nature of breastfeeding dynamics across the landscape of the first postpartum year. 
It has been suggested that health care professionals should be specifically skilled in 
supporting breastfeeding women and in particular providing families with information on 
markers of adequate breast milk intake such as appropriate weight gain and frequency of wet 
nappies, as a strategy to monitor the adequacy of breast milk intake by their infants. Mothers 
should also be strongly encouraged not to make infant feeding decisions based solely on their 
own but should seek help, guidance and advice from appropriate health care professionals if 
they believe that they are not able to supply sufficient breast milk.19 
This study is limited by its small size and cannot be considered broadly representative of 
all first-time mothers in Australia due to the relatively high socio-economic status of its 
participants. Of particular note in this regard is the relatively high number of women (44.5%) 
still breastfeeding at 12 months of infant age. Question order was not randomised in this set 




of 33 reasons for breastfeeding cessation. While effort was made to minimise the cognitive 
load of response by dividing questions into 3 groups of 11 questions, future research may 
benefit from question randomisation. We did not provide every possible reason associated 
with breastfeeding cessation, and in particular did not include the possibility that women may 
have decided to cease breastfeeding having reached their personal goal for its duration. This 
is an important omission on the part of the original writers of the IFPS 2 and should be 
corrected in future iterations. 
The use of closed questions in evaluating reasons for breastfeeding cessation may be seen 
as a limitation of this research as it does not enable women to articulate their own unique 
perspective on this process. However, the extensive response list employed in this 
questionnaire has been developed for IFPS 2 in light of prior qualitative research which 
employed such free text response and subsequently - using deductive reasoning – crystalized 
women’s reasons for breastfeeding cessation into this set of responses. Conversely then, this 
research has used inductive reasoning and quantitative methodology to broadly characterize 
such motivators for this population of mothers in light of demographic groupings. It 
represents, therefore, a valid methodological approach and contribution to the literature in 
answering the important question of why women cease breastfeeding.  
 
The major strength of the data presented here is that they have been collected from 
women within weeks of these infant feeding transitions occurring, unlike many previous 
studies that rely on the questionable accuracy of parental recall often many years 
afterwards.5,6,37  
Conclusion 
Maternal concern with milk supply and infant satiety remain central mediators of 
breastfeeding duration for Queensland women. Health professionals can assist women to 
recognise cues of hunger and satiety and to manage them as part of the normal course of 
lactation, avoiding unnecessary use of infant formula feeding. Support for the establishment 
of breastfeeding goals early in infancy and communication of the social and emotional value 




of breastfeeding in later infancy and may contribute to longer breastfeeding duration for 
Australian infants.  
 
  





Table 5.1: All possible responses offered as reasons for breastfeeding cessation as 4-point 
Likert scale. 
Set 1 Question 
1 My baby had trouble sucking or latching on 
2 My baby became sick and could not breastfeed 
3 My baby began to bite  
4 My baby lost interest in nursing or began to wean him or herself  
5 My baby was old enough that the difference between breast milk and formula no longer mattered  
6 Breast milk alone did not satisfy my baby  
7 I thought that my baby was not gaining enough weight  
8 I had trouble getting milk flow to start  
9 I didn’t have enough milk  
10 My nipples were sore, cracked or bleeding 
11 My breasts were overfull or engorged 
  
Set 2  
1 My breasts were infected or abscessed 
2 My breasts leaked too much  
3 Breastfeeding was too painful  
4 Breastfeeding was too tiring 
5 I was sick or had to take medicine 
6 Breastfeeding was too inconvenient  
7 I did not like breastfeeding 
8 I wanted to be able to leave my baby for several hours at a time  
9 I wanted to go on a weight loss diet 
10 I wanted to go back on my usual diet  
11 I wanted to smoke again or more than I did while breastfeeding  
  
Set 3  
1 I had too many household duties  
2 I could not or did not want to express or breastfeed at work  
3 Expressing milk no longer seemed worth the effort that it required  
4 I was not present to feed my baby for reasons other than work  




5 I wanted or needed someone else to feed my baby  
6 Someone else wanted to feed the baby  
7 I did not want to breastfeed in public  
8 I wanted my body back to myself  
9 I became pregnant or wanted to become pregnant again  
10 I was not confident that I was breastfeeding correctly  
11 I prefer to bottle feed because I can see how much milk my baby is drinking 
 
 
Table 5.2: Reasons most often selected by mothers for breastfeeding cessation by infant 
age. 
Age of infant 
(weeks) 
Reason  % 
<12 I did not have enough milk 53.6 
(n=56) 
My baby had trouble sucking or latching 
on  
48.2 
  Breast milk alone did not satisfy my baby 37.5 
  My nipples were sore, cracked or bleeding  30.4 
>12 <26 I did not have enough milk 50 
(n=28) Breast milk alone did not satisfy my baby 28.6 
  
My baby had trouble sucking or latching 
on  
14.3 
  My baby lost interest  14.3 
>26 <52 May baby lost interest 28.6 
(n=77) I did not have enough milk 27.7 
  Breast milk alone did not satisfy my baby 20.8 
  My baby began to bite 15.6 




Table 5.3 Infant age category at which mother reported that breast feeding ceased, 
stratified by maternal age and SES. 










% Mean SD 1-4 5-7 8-10 
  
<12 56 19.3 19.3 27.9* 5.2 20.4 33.3 46.3 
>12 <26 28 9.7 29 29.4 5.2 7.2 46.4 46.4 
>26 <52 77 22.2 55.6 30.6 4.8 15.3 22.2 62.5 
  
> 52 129 44.5 100 30 3.9 17.1 33.1 49.8 
1  Socio-Economic Indexes for Areas (SEIFA) is an index developed by the Australian Bureau of Statistics 
which ranks areas in Australia according to relative socio-economic advantage and disadvantage. 
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This published manuscript has been included in Appendix 1. 
 
This manuscript addresses the first research question of this study is by describing 
characteristics of primiparous Australian women’s infant feeding behaviour during their 
infants’ first year. It reports when and why infants receive formula and non-milk foods and 
fluids, and which foods are given. This information contributes to the body of data which 
monitors breast and formula feeding and other infant feeding behaviours in Australia to 
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Aim: To accurately establish the extent to which breastfeeding exclusivity and duration 
and the introduction of foods other than breast milk are congruous with Australian infant 
feeding guidelines among a cohort of primiparous women and their infants in Australia. 
Method: The Feeding Queensland Babies Study is primarily a questionnaire-based 
prospective birth cohort study of infant feeding attitudes and behaviours but also collected 
significant data on feeding patterns in infancy. These data were extracted from the 
demographic questionnaire and from questionnaires administered at 4 and 6 months of infant 
age. Participants were healthy primiparous Australian women aged between 18 and 40 years, 
recruited by convenience sampling in Queensland, Australia. Data were collected by self-
administered questionnaire both online and on paper between October 2010 and September 
2011. 
Results: Breastfeeding initiation in this cohort is high; however, by 4 months of age, 
15.4% of mothers had completely ceased any breastfeeding, 28.7% of infants had been given 
formula and 18.5% had been introduced to baby cereal. By 6 months of age, 98.4% of infants 
had been introduced to non-milk foods, most commonly at a rate of one new food every 4 to 
5 days. 
Conclusion: Contemporary prospective data on infant feeding have value in describing 
trends that may influence the health outcomes of a generation of Australian children. Even in 
this group of relatively well-educated Australian women, premature cessation of 
breastfeeding and the early introduction of foods other than breast milk to infants 











Infant feeding knowledge, attitudes and beliefs predict antenatal intention 
among first time mothers in Queensland. 
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This manuscript addresses the second research question of the study by identifying 
primiparous Australian women’s knowledge, attitudes and beliefs about infant feeding prior 
to the birth of their infant and their association with feeding intention. Such information 
serves as a basis for appraisal of infant feeding information sources and the directions in 
which they influence infant feeding behaviour. 
  





Aim: This study assessed infant feeding knowledge, attitudes, and beliefs among women 
from Queensland, Australia, in their first pregnancy. Antenatal feeding intention in this group 
was described, and the hypothesis was tested that antenatal knowledge, attitudes, and beliefs 
about infant feeding are associated with antenatal intention for the duration and exclusivity of 
breastfeeding for the infant’s first year. 
Subjects and Methods: The Feeding Queensland Babies Study is a prospective survey of 
infant feeding attitudes and behaviours among first-time mothers in Queensland, Australia. 
Data on infant feeding knowledge, attitudes, beliefs, and intention were collected antenatally, 
and an Infant Feeding Attitudes Score was calculated. 
Results: Although 85% of respondents endorsed breastfeeding as most appropriate for 
infants, 11% valued formula feeding equally. Intention to give any breastmilk during the first 
weeks was 98%, but it fell to 18% during the second year. More than one-quarter of women 
reported intention to introduce foods other than breastmilk before 5 months of infant age. The 
infant feeding attitudes and beliefs score correlated positively with feeding intention for 
breastfeeding and the introduction of complementary solids. 
Conclusions: Enhancing women’s knowledge of recommendations and their 
understanding of breastfeeding’s specific benefits and the reasons for recommended 
scheduling of feeding transitions may positively impact breastfeeding exclusivity and 
duration and the age-appropriate introduction of complementary solids. Communication of 
detailed feeding recommendations for the infant’s first year and specific information about 















Antenatal information sources for maternal and infant diet. 
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This manuscript addresses the second research question of the study by examining how 
individual information sources are used and preferenced by primiparous women, and by 
evaluating sources of dietary information which primiparous women access for themselves 
and their infants during pregnancy. It further seeks to describe the characteristics of use of a 
set of common information sources for pregnancy-related dietary information by pregnant 
Australian women.  
  






This report describes information sources accessed by pregnant women around 
antenatal and early infant diet. Australian women in their first pregnancy (n=277) responded 
to questionnaires online and on paper between June 2010 and March 2011 as part of the 
Feeding Queensland Babies Study. Antenatal information sources are reported for maternal 
diet, breastfeeding and formula feeding. 
Pregnant women seek and encounter information for their own and their infants’ diet 
from many sources. Health Care Professionals provide antenatal dietary information for 80% 
of respondents and infant feeding advice for 69%. Relatives or friends are respondents’ 
largest reported information source for infant feeding, reported by 78%. Information on 
artificial baby milk is accessed on television by 77% and on the Internet by 52% of 
respondents. Health Care Professionals should proactively support client’s informational 
needs and address encountered nutrition misinformation.  Further research is necessary to 
establish the nature and accuracy of dietary information in the mass media.





Internet use by first time mothers for infant feeding support. 
 
 
Newby R, Brodribb W, Ware RS, Davies PSW. Internet use by first time mothers for 
infant feeding support. J Hum Lact. 2015. April 29, 2015, doi: 10.1177/0890334415584319  
 
This published manuscript has been included in Appendix 1. 
 
This manuscript addresses the second research question of the study, by reporting how 
individual information sources used and preferenced by primiparous women. It documents 
sources of infant feeding information which primiparous women access for breastfeeding 
their infants during the infants’ first year. It specifically seeks to describe the characteristics 
of use of the Internet in relation to breast and formula feeding patterns at 6 months of infant 
age and to examine the role and effectiveness of the Internet in complementing traditional, 











Optimal nutrition during infancy has benefits to individuals and to society. Australian 
women actively seek health and nutrition information from a wide variety of sources and 
have extensive access to the Internet, but its efficacy in supporting recommendation-
consistent infant feeding is unknown. 
Objectives 
The objectives of this study were to evaluate sources of infant feeding information used 
by first-time mothers and to describe breast and formula feeding patterns 6 months post birth 
associated with successful use of the Internet for breastfeeding support. 
Methods 
Healthy women between 18 and 40 years of age in their first pregnancy were recruited to 
the Feeding Queensland Babies Study by convenience sampling in Brisbane, Australia, 
between June 2010 and March 2011. Participants completed a questionnaire online when 
their infants were 6 months of age and a demographic questionnaire. 
Results 
Health care providers, books, general Internet searches, family, and friends were common 
sources of breastfeeding information for women during infants’ first 6 months. Information 
sources for infant formula were less often accessed. Of mothers who sought breastfeeding 
assistance on the Internet, those who found it unhelpful had lower odds of giving breast milk 
at 6 months (odds ratio [OR] = 0.3; 95% confidence interval [CI], 0.1-0.5) and higher odds of 




giving formula (OR = 3.3; 95% CI, 1.7-6.5) compared with those who found the help they 
needed, adjusted for age and socioeconomic status. 
Conclusion 
Professional, print, and interpersonal information resources for infant feeding are widely 
accessed by mothers. Online breastfeeding information and support may help women to meet 
their breastfeeding intentions and to minimize formula use. 
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Personal influences on infant feeding decisions for women in their first 
pregnancy. 
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This manuscript addresses the second research question of the study, in reporting how 
interpersonal and social information sources are used and preferenced by primiparous women 
and their relationship with feeding practice. It specifically seeks to describe the 
characteristics of use and effectiveness of inter-personal information sources in 










To evaluate interpersonal and social information sources for infant feeding amongst 
primiparous Queensland women. To report the value women place upon such information 
sources and their association with breastfeeding behaviour during the first year of life. 
 
Participants 
Primiparous women in the Feeding Queensland Babies study completed surveys 
prenatally during their third trimester and at 2, 4, 6, 9 and 12 months of infant age. 
Methods 
Data collection occurred between June 2010 and May 2012 as part of a prospective birth 
cohort study of infant feeding attitudes and behaviours. Data for this analysis were taken 
from the antenatal and demographic questionnaires. Postnatal infant feeding data were 
collated from all questionnaires. 
Results 
Of the 277 women who completed surveys prenatally, breastfeeding duration data was 
available for 213 (76.9%). Mothers were better educated and slightly older than the general 
population of Australian mothers. Breastfeeding was initiated in 98% of cases. At 52 weeks 
of age 33.6% of infants were still receiving some breast milk. Women most value the advice 
of their baby’s father regarding infant feeding decisions, while that of friends has least value. 
Perceived infant feeding preference of women’s partner and mother were associated with 
significantly longer breastfeeding duration.  
Conclusion 
Personal infant feeding advice from close family predicts breastfeeding duration in this 
cohort of well-educated primiparous Australian women. Antenatal interventions which target 
couples and close family with infant feeding education may enhance breastfeeding rates. 




Women value the advice of health care professionals who have an obligation to provide 
recommendation-compliant advice during pregnancy. 
Introduction 
Optimal infant feeding is known to be an important contributor to infant health and well-
being. 1 Australia’s National Health and Medical Research Council (NHMRC) has released 
updated Australian Dietary Guidelines which recommend exclusive breastfeeding for around 
six months, with the introduction of appropriate complementary foods and continued 
breastfeeding through the first year of life and beyond.2 In Australia, breastfeeding initiation 
is high at around 96% but falls rapidly through the first months of life. 3 Improving 
breastfeeding rates and adherence to infant feeding recommendations is a key outcome for 
Australian public health agencies.4  
Women’s infant feeding decisions are complex and multifactorial and frequently involve 
rationalising conflicting objectives. 5 Throughout life and particularly during first pregnancy, 
women receive information about infant feeding through many channels, including from 
individuals within their family and social networks. 6 Such cultural, social and informational 
influences coalesce to form intention for infant feeding, which is known to be the strongest 
predictor of breastfeeding initiation and duration. 7 Prenatal infant feeding knowledge, 
attitude and belief have also been found to predict infant feeding intention in Australian 
women in their first pregnancy. 8 
The prenatal opinions of a woman’s partner, her health care providers and family 
members are known to play an important role in the decision to initiate breastfeeding. 9-11 
Less is known, however, about how such influences impact breastfeeding duration for women 
who do initiate breastfeeding. This research aims to examine the impact of social and 
interpersonal influences on breastfeeding behaviour by exploring both intended and actual 
breastfeeding duration across personal information sources during the first year of life for 
women in their first pregnancy in Queensland, Australia. 
 
 




Materials and Methods 
This report presents cross-sectional antenatal data from the Feeding Queensland Babies 
Study- a prospective longitudinal questionnaire-based birth cohort study of infant feeding 
attitudes and behaviours amongst first time mothers in Queensland, Australia.  
Participants 
Healthy pregnant women aged between 18 and 40 years were recruited by convenience 
sampling initially at a public event for families and by word of mouth, social and traditional 
media. 
Procedures 
Data for the Feeding Queensland Babies Study were collected between June 2010 and 
May 2012 by questionnaires administered prenatally and then and 2, 4, 6, 9 and 12 months 
after the infant’s birth. A prenatal questionnaire was posted to participants from five months 
of pregnancy with an information sheet, consent form and reply-paid envelope. Email 
reminders were sent to women and included a link to request a replacement questionnaire if 
necessary.  Questionnaires completed after the infant’s birth were not included in this 
analysis. Subsequent questionnaires were posted or emailed (completed online) to 
participants during the two weeks prior to their infant reaching 2, 4, 6, 9 and 12 months. 
Responses on paper were entered into Checkbox software. 12 Data were collected between 
June 2010 and April 2012.  
A Demographic questionnaire was sent to all participants through Checkbox software 
between November 2010 and April 2011. Reminders were sent to non-responders on three 
occasions.  The study was approved by the Behavioural and Social Sciences Ethical Review 
Committee of The University of Queensland (#2009001237). Participants were invited to 
respond to every questionnaire regardless of completion history. 
 
 





Questionnaires used for this research were minimally adapted from the Infant Feeding 
Practices Study II (IFPSII)13 developed in the United States by the Food and Drug 
Administration in collaboration with the Centers for Disease Control and Prevention.  The 
prenatal questionnaires gathered data on maternal knowledge of Australian infant feeding 
recommendations, women’s infant feeding intentions through the first year, maternal diet, 
personal and family health information as well as demographic, attitudinal and behavioural 
data. The demographic questionnaires contained questions on maternal social, educational 
and economic circumstances. Subsequent questionnaires investigated a wide range of infant 
feeding attitudes and behaviours in addition to maternal and infant health, infant growth and 
development, diet and medications, maternal sources of information and support around 
infant feeding and feeding transitions, information about maternal employment and 
demographic, attitudinal and behavioural items. 
Survey measures 
We asked respondents prenatally “How important are the following people's opinions in 
your decision about how to feed your baby?” in the categories:  Baby's father; your mother; 
your mother-in-law; your obstetrician or other doctor; your close friends. We modified the 
response categories from the IFPS2 13 - the category of close friends was added to evaluate an 
aspect of women’s social normative environment in a way that would allow direct 
comparison against family members and health care professionals. The category “Baby's 
Paediatrician or other doctor” was deleted from the original IFPS2 questionnaire as not being 
relevant to the Australian health system.  
Response options were on a 5 point Likert-type scale from 1 (not important) to 5 (very 
important) in each category. The infant feeding opinion of referents in each category was 
investigated with the question- “How do the following people think your baby should be fed 
in the first few weeks?” For each of the above interpersonal opinion sources, respondents 
were asked to select from the following responses in a simple matrix: 1. only breastfed; 2. 
only formula fed; 3. both breast and formula; 4. no opinion or don't know; 5. no one in this 
category. For multivariable and Cox Regression analysis, these categories were collapsed into 




a binary variable “breastfeed only/ other than breastfeed only” by combining categories 2, 3 
and 4 above into a single group. Category 5 was coded as missing. 
Infant age at breastfeeding cessation was determined for participants for whom data were 
available by collating responses from a set of feeding behaviour questions included in each 
postnatal survey. We asked: “Did you ever breastfeed this baby (or feed this baby your 
expressed breast milk)? (yes/no) “Was your baby breastfed or fed expressed breast milk 
during the past 7 days? (yes/no)” “Have you completely stopped breastfeeding and 
expressing breast milk for your baby? (yes/no)” “How many weeks old was your baby when 
you completely stopped breastfeeding and expressing breast milk?” Data were categorised 
“censored” If a participant was lost to follow-up before breastfeeding cessation was observed, 
or remained in the study and was still breastfeeding at the close of data collection (52 weeks).  
Respondent characteristics reported from the demographic survey were maternal age (< 
30 years/30+ years), socio-economic status (SES) (high/medium/low), education level 
(<degree/degree or higher), country of birth (Australia/other), language spoken at home 
(English/other), employment (employed/not employed), marital status (partnered/not 
partnered) and family income ($100,000/>$100,000 per annum). Socioeconomic status was 
categorised at the postcode level using the Socio-Economic Index for Areas, a composite 
measure of social advantage and disadvantage.14 
Data analysis 
Data analysis was undertaken with IBM SPSS version 20 for Windows. 15 Summary 
statistics are reported as frequencies and percentages for categorical variables and mean and 
standard deviation for continuous variables. We used perceived referent advice as a binary 
variable (breastfeed only / other than breastfeed only) to calculate the hazard function using 
Cox proportional hazard models for breastfeeding cessation for each category of referent 
opinion (partner, mother, obstetrician or other doctor, and close friends).  
Results 
A total of 277 women completed the antenatal survey, of whom 179 (69%) also 
completed the demographic survey. Data on breastfeeding duration were available for 213 
(76.9%) women. Of these, 210 (98%) initiated breastfeeding while 3 mothers never breastfed. 




At 6 months of age 77.6% of infants were receiving breast milk and at study conclusion 71 
infants (33.6%) were still receiving breast milk. A further 29 infants of mothers who did not 
complete the 12 month questionnaire were receiving breast milk at last contact.  
 
Maternal demographic characteristics are presented in Table 1. Participants had a mean 
age of 29.3 years (standard deviation = 4.53 years) , compared to 28.0 years for all Australian 
first-time mothers in 2010,16 and 56.2% were educated to Bachelor’s degree level or higher.  
Respondents’ report of the importance of others’ opinion of on their infant feeding 
decision is shown in Table 2. Women consider the infant feeding opinion of their baby’s 
father as most valuable overall (mean=3.8; sd=0.6,) and that of friends as of least value 
(mean=2.3; sd=0.9,). The opinion of their obstetrician or other doctor (mean=3.2; sd=0.9,) is 
more important than that of close family (mean=2.3; sd=0.86).  
At completion of data collection 12 months post birth, 34.1% of mothers were still 
breastfeeding their infants. Respondents’ perception of the infant feeding opinion of referent 
categories is reported in Table 3. Very small numbers of participants reported perceiving 
referents’ recommendation to formula feed, but advice to mixed feed (combine breastfeeding 
with infant formula) (57/21.3%) was most commonly perceived from friends.  
Hazard ratios for breastfeeding cessation are reported in Table 4. A woman whose partner 
is supportive of breastfeeding is 40% less likely to cease breastfeeding in the first 12 months 
of life than a mother whose partner supports formula feeding or has no opinion (95%CI = 
25.8% to 60.5%; P<0.001). A similar effect was observed for mother of mother (HR=0.5, 
95%CI 0.4 to 0.8; P=0.003), but there was no significant association with the support of 
either obstetrician or close friends. 
Kaplan-Meier breastfeeding survival curves for advice from participants’ partners are 
reported in Figure 1 and from participants’ mothers in Figure 2. They demonstrate that for the 
group of women whose partners and mothers advise “other than breastfeeding only” (ie 
formula feeding, mixed feeding or have no opinion), breastfeeding duration declines more 
rapidly than for the group of women whose partners or mothers advise breastfeeding  only 
for the infant. Differences in breastfeeding duration for these groups were found to be 
statistically significant (Table 4). 





The main aim of this study was to evaluate interpersonal and social information sources 
for infant feeding amongst primiparous Queensland women and to report their association 
with breastfeeding behaviour during the first year of life. Women value the advice of their 
partner (the baby’s father) most highly when considering how to feed their baby, and their 
partner’s advice is more likely than that of other referents to be consistent with 
recommendations. Further, breastfeeding duration for women whose partners endorse 
breastfeeding only is significantly greater than for women whose partners endorse formula or 
mixed feeding or have no opinion. In contrast, the advice of close friends was perceived to be 
more likely to favour mixed breast and formula feeding, to have least value to this sample of 
women and not to influence breastfeeding duration between groups.  
That the promotion of breastfeeding in Australia has been successful overall has been 
noted by Sheehan and Schmied 17 and is confirmed by published findings in this cohort of 
women,18 with 98% of infants ever breastfed. This proportion reduced to 77.6% of infants 
being breastfed by 6 months of age which is higher than the 63% of Australian infants 
reported to be breastfeeding at five completed months of age in a recent national Australian 
study. 3 Maternal attitudes and beliefs about infant feeding have been found to predict feeding 
intention for the first year of life 8 for this sample of Australian women. This research 
examines the importance of significant relationships in women’s lives on their infant feeding 
intentions while they are pregnant. We have not directly measured infant feeding attitudes of 
those close to these mothers, but have instead quantifies participants’ perception of the 
attitudes of others.  
Published research arising from the original IFPS2 study 9 with data collected in the 
United States between 2005 to 2007 (approximately five years earlier than ours) examined 
social and interpersonal factors which predicted not initiating breastfeeding among the 14% 
of women in their sample who did not breastfeed their infants. They identified lack of 
breastfeeding initiation to be predicted by women’s perception that either their partner or 
mother did not favour breastfeeding. Because of the higher level of breastfeeding initiation in 
this Australian cohort (98%), a different analytical approach was required. The profile of 
breastfeeding duration for the first year for binary categories of advice was found to be the 
most complete and sensitive indicator available.  





IFPSII data 19 shows that amongst US women only 50% of partners were perceived to 
endorse exclusive breastfeeding for the early weeks and were the most likely of referents to 
be perceived to recommend mixed feeding (18%),20 in comparison with 78.7% of fathers in 
this sample. Unpublished IFPS2 data 20indicates that 68.9% of participants ascribed the 
highest possible category of importance (value of 4 on a 4 point scale) to the baby’s father 
while 25.9% ascribed this level to their own mother. 
The active encouragement and support of a woman’s partner has been shown to be 
associated with higher rates of breastfeeding at 6 months 21 and with increased incidence 22 
and duration 23,24 of breastfeeding. While 81% of our respondents ascribe the importance of 
the opinion of their baby’s father a value of 4 on the 5 point scale only just over 1% ascribe it 
“very much” importance. The reason for this response pattern in not clear. It may suggest that 
whilst women value their partner’s opinion, they desire overall autonomy over final infant 
feeding decisions. In addition, while Scott and colleagues 25 found that women’s perceptions 
of their partner’s infant feeding attitudes were reasonably accurate, there is evidence that 
some women may not correctly interpret the attitudes of those around them 11.  
Medical practitioners  
While the question “How do the following people think your baby should be fed in the 
first few weeks?” elicited women’s perception of the infant feeding opinion of individuals 
close to her, it also enumerated those people with whom discussion about infant feeding had 
either not taken place, or from whom women had not perceived a preference. It is surprising 
that for this sample of respondents, clear advice of physicians to breastfeed was not 
associated with significantly improved breastfeeding duration when compared to no advice. 
Previous studies have shown evidence that health professional prenatal encouragement and 
postnatal support have been shown to enhance rates of breastfeeding exclusivity and duration 
amongst women. 26,27 It is conceivable that women who responded to this survey early in 
their third trimester may not yet have had the opportunity to discuss infant feeding with their 
doctors. 
Pregnant women expect that their doctors will proactively address breastfeeding issues 
with them by asking specific questions and providing evidence-based advice. 28 It has been 
shown, however, that many doctors withhold infant feeding advice, preferring to remain 




neutral on the topic.29 Some medical practitioners working with pregnant women are 
reluctant to articulate a firm position on infant feeding 30 out of concern that such advice may 
lead to women feeling guilt and failure should they be unable to establish breastfeeding. 
Further, such reluctance has been shown to impact breastfeeding initiation and duration 
almost as much as the perception of negative opinions toward breastfeeding.10 Women’s 
perceptions therefore, that their obstetrician or other doctor does not have a preference for 
feeding method may simply represent a mismatch of expectations.30 
Using questionnaires from the IFPS2, Ramakrishnan 31 found that mixed feeding was the 
perceived preference of 13.5% of US physicians in their 2005-2007 study in comparison to 
the 3.9% reported by women in this study, while 40.3% of US doctors were not perceived to 
have a preference. 
This research has not elicited response specifically on information gained from nursing 
staff and midwives, though they are a key group involved in prenatal education and 
breastfeeding support.  
Mothers and grandmothers 
For IFPS II respondents, 37.2% reported their mothers to favour breastfeeding only,20 
compared with 72.7% of women’s mothers and 53.4% of women’s mothers-in-law in 2010. 
Advice to breastfeed from the mothers of women in this study is associated with significantly 
lower odds of breastfeeding cessation compared with alternative advice, highlighting the 
impact of grandmothers’ support of breastfeeding on both its initiation and duration.  
The US Surgeon General’s Call to Action to Support Breastfeeding 32 recognises the 
support that women can derive from their own mothers in the area of breastfeeding. Mothers 
and grandmothers are a valuable resource in many cultures and communities in supporting 
families, particularly where extended families are in close contact. However their impact on 
adherent infant feeding practice is dependent on their own cultural beliefs 33 and their 
willingness to value breastfeeding and provide loving encouragement for young families.34 
This issue is particularly difficult when intergenerational transmission of knowledge around 
mothering is disrupted by migration. 35 
Many mothers and grandmothers of childbearing women are not prepared to offer advice 
for fear of disrupting close family ties or because of the intrinsic confidence in infant feeding 
decision making that they perceive in younger women. 36 This appears to conflict with the 




suggestion that through evolutionary history women’s mothers, female relatives and friends 
have played an important supportive and informative role in modelling and supporting 
learning in the area of infant feeding. 37  
Friends 
The low value ascribed by this sample of women to the opinion of close friends stands in 
contrast to concepts of peer influence first articulated in psychological theory such as the 
Theories of Reasoned Action 38 and Planned Behaviour. 39 Models for prediction of 
behaviour describe how individuals are influenced by normative ideals arising from both 
injunctive social norms- what others are thought to approve of- and descriptive social norms- 
what others actually do.40 This category of referent was not investigated by the IFPS2 study, 
but its inclusion in this study suggests an interesting independence of thought by this 
relatively highly educated group of women. 
Strengths and Limitations 
The prospective design of the study is its major strength, as data on health information 
seeking behaviour collected at the time behaviours are occurring have maximal validity and 
reliability. The predictive value of antenatal attitudes and perceptions recorded prior to birth 
on later postnatal behaviour is of particular value in designing antenatal infant feeding 
interventions. Maternal education, socioeconomic advantage and family income for this 
sample is higher than for the population of Australian mothers, thus participants may not be 
representative of Australian women as a whole, due to the nature of convenience sampling. In 
addition, we have not evaluated an exhaustive list of all possible personal information 
resources to which pregnant women may be exposed. 
It is important to note that causality cannot be ascribed between referent opinion and 
breastfeeding duration. Women’s attitudes and opinions around infant feeding are likely to 
influence and to be influenced by those of their referents: referents may likewise have their 
views formed or modified by the same influences which effect women’s own attitudes and 
opinions. This research does provide evidence, however, of the potential for benefit in 
involving family members as well as partners in antenatal infant feeding education. 
Conclusion 




Appropriate infant feeding advice from close family predicts breastfeeding duration in 
this relatively well educated cohort of primiparous Australian women. Advice from friends is 
less valued by this population of women, while advice from medical practitioners is less 
commonly reported. Interventions which target couples and the broader family with infant 
feeding education may enhance breastfeeding duration for Australian infants. Women value 
the advice of health care professionals who have an obligation to provide recommendation 
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Participant social and demographic characteristics 
    n percent 
Socioeconomic Status ( n=277)    
 Low 41 16.1 
 Middle 85 33.3 
 High 129 50.6 
Country of birth ( n=181)      
 Australia 142 78.5 
 Other 39 21.5 
Language at home ( n=181)      
 English 160 88.4 
 Other 21 11.6 
Marital status ( n=181)    
 Partnered 124 68.5 
 other 57 31.5 









Family Income per annum ( 
n=182) 
     
 Less than $100,000 70 38.5 
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Table 10.2: Percent of participants selecting each level of response for importance of the 
opinion of stated others on infant feeding decision (Likert-like scale)* 
Likert-like category 
Very little Very much Mean sd 
1 2 3 4 5 
Baby's father 2.2 0.7 14.8 80.9 1.4 3.8 0.6 
Obstetrician  or other 
doctor 
6.5 9.8 41.1 39.6 2.9 3.2 0.9 
Your mother   6.9 14.4 41.9 33.2 3.6 3.1 0.9 
Your mother-in-law 19.9 25.6 36.1 11.9 6.5 2.6 1.1 
Close friends 21 37.3 35.9 5.8 0 2.3 0.9 
*“How important are the following people's opinions in your decision about how to feed your baby?” 




Table 10.3: Percent of participants’ reporting the opinion of specified others regarding 












 N (%) N (%) N (%) N (%) 
Baby's father  211 (78.7) 0 (0) 36 (13.4) 21 (7.8) 
Your obstetrician or other doctor 129 (50.2) 1 (0.4) 10 (3.9) 117 (45.5) 
Your mother  189 (72.7) 1 (0.4) 28 (10.8) 42 (16.2) 
Your mother-in-law 134 (53.4) 5 (2.0) 20 (8.0) 92 (36.7) 








Table 10.4: Hazards for breastfeeding cessation compared across dichotomous categories 












Baby's father  158 (78 ) 45 (22 ) 0.4 (0.3, 0.6) <0.001 
Your mother 146 (72 ) 51 (25 ) 0.5 (0.4, 0.8) 0.003 
Your obstetrician or other doctor 94 (46 ) 98 (48 ) 1.4 (0.9, 2.1) 0.105 
Your close friends 75 (37 ) 127 (63 ) 1.3 (0.9, 1.8) 0.251 
 
1“Other than breastfeed only” includes the categories: only formula feed, both breast and formula, no opinion or don’t 
know 
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Chapter 11: Discussion and Conclusion 
Introduction  
The central aim of this program of research was to examine the infant feeding practices of 
primiparous Australian women and to identify who and what influences their decisions in 
relation to infant feeding. This research will contribute to the body of data which monitors 
breastfeeding and other infant feeding behaviours in Australia. It will inform the development 
and evaluation of programs which seek to promote and support best practice in infant feeding 
for the health and wellbeing of families. It will also provide a foundation from which to 
examine the quality and direction of influence of information which women access for 
decision making. 
This discussion will consider the results of each of the manuscripts included in the Thesis 
and synthesise them to describe the unique contribution that they make to the literature 
around infant feeding. It will then provide a comprehensive discussion of the Thesis as a 
whole which aims to draw together the discussions and conclusions of the preceding chapters, 
and to extend beyond these to create a unified overview of the Thesis topic. It will further 
consider the limitations of the body of research and examine how future research might be 
directed to address issues which have been elicited but not fully examined. Implications for 
health care professionals, researchers and health promoters for the delivery of infant feeding 
information and guidance will be discussed along with strategic policy objectives. 
A brief review of the major findings from the publications contained in chapters 5 to 10 
will begin this chapter, to highlight the contributions they collectively make to the literature 
in response to the research questions. 
Brief overview of findings 
This study first aimed to describe the characteristics of primiparous Australian women’s 
infant feeding behaviour during their infants’ first year. The manuscript “Why do women stop 
breastfeeding? Results from a contemporary prospective study in a cohort of Australian 
women”, included as Chapter 5, identified women’s most commonly selected reasons for 
breastfeeding cessation by infant age category. While 96% of mothers initiated breastfeeding 
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for their infants, 19% had already completely ceased before 12 weeks of age and a total of 
56% of infants were no longer receiving any breast milk at the conclusion of their first year. 
At a population level, these figures fall far short of recommendations. Of particular interest 
and importance was the finding that maternal concern with milk supply and infant satiety 
remain principal mediators of breastfeeding duration for Queensland women across all age 
categories during the first year of the infant’s life.  
Concerns with satiety and supply, while suggestive of a lack of understanding of 
lactational physiology, appear to preference the productive and quantitative nutritive 
characteristics of breastfeeding while neglecting its nurturing and relational value. A central 
issue for action is maternal education by adequately trained and experienced health 
professionals about the natural history and normal dynamics of breastfeeding during the first 
postnatal year. In addition, promotion of the nurturing value of breastfeeding relationships, 
even for infants who are also receiving formula, may facilitate longer breastfeeding duration 
for some infants.  
The published manuscript “A prospective study of the introduction of complementary 
foods in contemporary Australian infants: What, when and why?” is included in this Thesis 
as Chapter 6. This manuscript detailed the timing of introduction of foods other than breast 
milk in this cohort, and the schedule of their first foods. The report of introduction of first 
complementary foods to 21.2% of infants aged younger than 4 months is of considerable 
concern in a public health context, and contrary to the recommendations of the Infant Feeding 
Guidelines. Of particular note is that at the time that these infants were transitioning from a 
milk only diet to non-milk foods, the 2003 NHMRC Guidelines1 recommended the 
introduction of non-milk foods after the age of six months. In the recently released 2012 
Guidelines2 that recommendation has been changed to “around” 6 months, implying some 
tolerance for earlier or later introduction.  
While the 2012 Guidelines do not require that solid foods be specifically withheld until 6 
months, feeding solids to infants younger than 4 months is considered ill-advised, due in 
particular to the potential for detrimental effects on breastfeeding, development of food 
allergies and to the possibility of adverse effects arising from exposure of the infant’s 
immature gut to food-borne pathogens. This study highlighted the need for health care 
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providers to clearly convey to mothers the recommendation that first foods be introduced to 
infants at around the age of 6 months and to support them in achieving this. Imparting 
specific information to families relating to both early and late introduction of non-milk foods 
may provide an informational context for decision making and effect targeted behaviour 
change. 
Together Chapters 5 and 6 evaluate the domains of infant feeding for which 
recommendations are provided in Australia’s Infant Feeding Guidelines and, due to the 
prospective nature of data collection, afford a contemporary picture of infant feeding practice 
in this particular cohort of Australian women. The extent to which such data present an 
accurate reflection of Australian women as a whole, however, is worthy of significant critical 
consideration. It has been discussed at length in previous chapters and will be briefly reprised 
later in this chapter. 
The second research question of the study aims to identify the relative frequency of use of 
particular information sources by primiparous women, and their relationship with best 
practice.  Chapter 7, “Infant feeding knowledge, attitudes, and beliefs predict antenatal 
intention among first-time mothers in Queensland”, described the infant feeding knowledge 
and attitudes of pregnant primiparous women in this cohort and their relationship with 
feeding intention. It identified the positive impact that knowledge of the specific benefits of 
breastfeeding has on women’s intention to feed their infants through the first year. This 
manuscript highlighted the importance of appropriately skilled health care providers in 
communicating to women the detail of the Infant Feeding Guidelines and their justifications. 
The formation of intention for infant feeding cannot be overlooked in its importance as an 
accumulation of prior social and informational influences in driving feeding decisions, and as 
a target for intervention. 
Chapters 8, 9 and 10 of the thesis aimed to examine how particular information sources 
are used and preferenced by primiparous women, and the relationship between their use and 
infant feeding intention and behaviour. It began with “Antenatal dietary information sources 
for mother and infant”, which was included as Chapter 8. This manuscript had as its 
objective to identify sources of dietary information which primiparous women access for 
themselves and their infants during pregnancy and through the first postnatal year. While 
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women come to their first pregnancy with implicit attitudes and some - often limited - 
knowledge of infant feeding, early pregnancy none-the-less represents a valuable opportunity 
to intervene with synchronous delivery of dietary information for both mother and infant for 
the wellbeing of both. That greater than three quarters of women report exposure to infant 
formula information on television, and more than half report finding such information in 
magazines, is a concern given the restrictions on advertising of formula products. Such 
content highlights the need for proactive and well-trained health care providers skilled in the 
provision of recommendation-adherent evidence-based advice to mothers, as an antidote to 
the potential negative impacts that misinformation may have on breastfeeding.  
Chapter 9, “Internet use by first time mothers for infant feeding support” discussed the 
effectiveness of information and communication technologies in informing women’s infant 
feeding behaviours, including the duration of breastfeeding and the use of breast milk 
substitutes. While the Internet ranks lower in frequency of use than both HCPs and books for 
infant feeding information and support, it has been associated in this cohort both with 
continuance of breastfeeding and avoidance of formula use amongst mothers. This evidence 
additionally suggests a valuable role for HCPs in directing, creating and mediating Internet 
sourced content. 
Sources of personal influence on infant feeding practice and the importance women place 
on these sources was evaluated in “Personal influences on infant feeding decisions for women 
in their first pregnancy”, included as Chapter 10. Women most valued the opinion of their 
partner, their doctor and their own mother in decision-making for infant feeding, while that of 
friends was least valued. Only around half of mothers surveyed received any such advice 
from their doctor. Endorsement of breastfeeding by a woman’s partner and her mother was 
associated with higher likelihood of breastfeeding at 6 months. In contrast to previous 
studies, however, no such effect was seen for endorsement of breastfeeding by doctors.  
Research Mandate 
The importance of research in creating evidence to support policy and decision-making in 
health by governments, non-government organisations and the community has been 
emphasized in Australia’s National Preventative Health Research Strategy 2013-2018.3 The 
policy further notes that sound evidence of what goals need to be addressed and what 
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approaches are likely to be effective in achieving those goals must underpin efforts within 
Australia to build health and to prevent illness.3 This program of research has accumulated 
evidence in support of that mandate on the characteristics of infant feeding behaviours in this 
specific population of Queensland women, on the information sources they use and those 
associated with best infant feeding practice. 
The following paragraphs address the stated aims of this study in evaluating how best 
practice in infant feeding might be communicated to Australian mothers in the context of the 
published manuscripts arising from this study, and seek to develop recommendations for 
health care providers, policy makers, and researchers. 
Address scientific and health literacy to combat misinformation 
Access to and trust in web-based health information resources is highest amongst 
younger4 better educated 5 consumers. Information literacy, health literacy and specifically e-
health literacy are important concepts in online support and promotion of infant feeding and 
of health in general. Rather than mitigating inequalities in access to health information, 
however, low levels of e-health literacy have been found to reinforce and indeed to create 
new barriers to access health resources online.5 Indeed, the more sophisticated use of online 
health resources by better educated users serves to reinforce existing social differences and 
accentuate health inequalities for at-risk groups.5 In the Australian context, Nutbeam 6 has 
suggested that it is valuable but insufficient to simply address health literacy in school 
curricula. This suggests the need to specifically educate at-risk groups in this area and to 
design technology more appropriate for their use. The development of frameworks which 
inform the development, design and evaluation of eHealth curriculum is a valuable strategy. 7 
It is important that developers of informational and persuasive online health resources use a 
systematic and methodical approach to this effort and make use of conceptual frameworks 
8which have been developed by some researchers. 
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Implications for health care professionals 
Opportunities exist during antenatal interactions for directing and educating mothers 
toward healthful strategies for infant feeding including exclusive breastfeeding and 
appropriate commencement of solids. This may include proactive sharing of evidence-based 
guidance by many means including on paper or online, as well as reactive referral toward 
support in the form of breastfeeding education classes and lactation consultant services. This 
period also provides opportunities to solve problems of many kinds which have the potential 
to derail best practice 
As a culmination of previous social and informational influences, intention for infant 
feeding is a valuable target for intervention in driving behaviour. This research has shown 
that intention is itself modified by acquired knowledge and attitudes. Health professionals’ 
frequent interaction with pregnant women and the esteem which their advice attracts place 
them as effective purveyors of knowledge and attitudes through persuasive information to act 
on infant feeding intention. The skilling and enabling of health care providers in infant 
feeding is thus an important national health issue worthy of strategic investment. This is 
particularly important because of the amount of misleading information available to women 
and all health product consumers via new media.  
For further consideration is that health professionals need to be upskilled, not only on 
knowledge related issues and for the medical support of breastfeeding, but in management of 
media through which to communicate with clients; to be co-creators of content to meet 
demand where there is evidence that it exists. Specific upskilling of medical practitioners, 
midwives and lactation consultants in the use of social media not only to advertise their 
services but to support women in real time may be a worthwhile use of funding.  
Mothers in Melbourne in 2007/8 made an average of 36 visits to health care providers 
during their infants’ first year, of which eight involved their General Practitioner9 according 
to recent Australian research. In the light of the importance and value which women accord 
the opinion of their health care providers, this set of potential interactions represents a 
window of opportunity for ongoing interaction and conversation with mothers regarding 
infant feeding. Conversation with mothers during their infants’ first year has the potential to 
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mediate infant feeding behaviour in many ways for the benefit of mother and infant and of 
their society. 
Acknowledging that upskilling is required for health professionals begets consideration of 
how this might be achieved. The Infant Feeding Guidelines (2012) themselves use the term 
“health workers” which they define as “as any professional or non-professional person 
working in a component of a health care system (this includes voluntary workers)”.2 A wide 
variety of personnel come into contact with mothers during the first postnatal year, among 
them according to the Guidelines themselves - “midwives, lactation consultants, maternal and 
child health nurses, community health nurses, GPs, Aboriginal and Torres Strait Islander 
health workers and allied health professionals.2 Communication with all relevant education,  
training and registration authorities and lobbying for improved infant feeding curriculum at 
every point of their education would be a valuable step in raising the agenda for this 
important aspect of health care in Australian society. This remains an important area for 
future research. 
Infant feeding as relationship 
Distinguishing between the nurturing and nutritive functions of breastfeeding in 
informational and health promotions which target families may contribute opportunities to 
engage families with ideas around continuation of any breastfeeding well into the second year 
of life. Such prolonged breastfeeding should be encouraged regardless of concomitant 
formula use in women who mixed feed. Setting of goals during pregnancy or early infancy 
for duration of exclusive and any breastfeeding should particularly emphasize the nurturing 
value of breastfeeding up to and past the first year in addition to its nutritive value. This 
relational focus which begins with breastfeeding may be extended through the weaning 
period and finger foods to encompass the relational and nurturing aspect of family mealtimes.  
Health promotion innovation 
The development of innovative, better designed and more user friendly online infant 
feeding resources - conceptually independent of the print paradigm - is a valuable next step 
for health promoters and educators. Many informational resources for health persist in 
presenting web pages in a similar fashion to a book. Online information and support sources 
for infant feeding may utilize interfaces which tolerate multiple modes of communication in 
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non-linear arrangements, using video, print, images, interaction and content creation. 
Messages around infant nurturance and the breastfeeding relationship, often not effectively 
delivered in print, can engage psychological and hormonal systems which induce loving 
maternal concern, and may assist health promotion messages to communicate with people 
who do not have high levels of health literacy.  
Public advertising campaigns have the benefit of not only informing the target population 
at any given instant, in this case the parents of infants, but of influencing and altering social 
norms around infant feeding relationships. Such initiatives may require multi-skilled 
associations across professional boundaries, joining visual arts and cinematography with 
medicine and nursing. Such online resources may present content in a non-linear rather than 
print-centric fashion, using technology to engage and narrate to women using multiple 
learning styles and skill levels. This may be a strategy by which to enhance the appreciation 
of nurturance as a benefit of breastfeeding.  
Allocation of resources and professional health personnel to design and deploy Internet 
based content for families, to redefine infant feeding in light of recent research and to 
“market” to these groups content designed to address gaps in their knowledge and 
inappropriate elements in their view of breastfeeding, which do not accord with current 
evidence.  
The value of early nutrition to individuals and society requires that health promoters 
engage the best and brightest advertising minds and cinematographers, to sell the “food is 
relationship” message. Designers need to take note of advances in the field of communication 
in other domains such as education, linguistics and the visual arts to radically redesign 
content for increased engagement and usability. This approach has the potential not only to 
impart information and support but to redesign social norms such as breastfeeding in public 
and the feeding of older infants. Design and evaluation of interactive health websites has 
occurred in some domains of health such as renal disease, cancer10, 11, older adults12, HIV 13, 
palliative care 14 but evidence of critical and reflective evaluation of online or interactive 
infant feeding resources is lacking. 
Implications for research 
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The intended purpose of this thesis is to collate evidence for health promoters and policy 
makers to inform future interventions which communicate best practice in infant feeding to 
Australian families.  Having demonstrated that this purpose has been achieved, the evidence 
which such individuals or programs require may now be translated into 
 
Of particular concern, given the wide information seeking activities of first time mothers 
as illustrated by this cohort, is the potential for women to be misled by misinformation. At the 
time of writing, several nutritional controversies are receiving broad, predominantly 
favourable coverage in social and mainstream media in Australia, including infant feeding 
regimens devised in the “Paleo diet” category by a celebrity chef. The regimen lacks an 
evidence base, and if followed has the potential to result in the death of infants.  
It is essential to broadly evaluate Internet and social media content for misinformation 
and inappropriate advertising material around infant feeding because of its increasingly wide 
accessibility and the potential for adverse effects on breastfeeding. An exhaustive audit of 
both media, web-based and print infant feeding content in all genres including advertising 
content is called for given the wide ranging information-seeking activities which this research 
has demonstrated. This is particularly crucial in relation to the high-stakes outcomes of 
misinformation in the context of gestational and infant nutrition and is necessary to support 
strong and proactive evidence-based defence against misinformation. The American Dietetic 
Association concurs with this concern.15 The “Health on the Net” Foundation (HON) is a 
non-profit non-government global initiative noteworthy for its efforts to promote and guide 
the deployment of useful and reliable online health information. It has been acclaimed for its 
efforts to protect citizens from misinformation in health. 16, 17 Such initiatives are valuable 
and their utilization in health promotion deserves support at every level.  
Research on the efficacy of health promotion would benefit by measurement against 
maternal goals for breastfeeding rather than against adherence with the recommendations. 
There is a need to identify women’s ability to meet their own goals for breastfeeding duration 
for individual infants as the standard against which to measure the effectiveness or otherwise 
of health communication and promotion for breastfeeding. A central concern for data 
gathering for determining the effectiveness of interventions is data collection on maternal 
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breastfeeding goals both antenatally and at breastfeeding cessation, and mothers’ opinion of 
their sense of having achieved these. This places women’s autonomy and human rights and 
the effectiveness of educational interventions ahead of arbitrary numbers relating to infant 
age in determining such success. 
Maternal autonomy in the context of best practice 
This program of research has as its implicit outcome the overall promotion of best 
practice in infant feeding. Best practice, however, cannot be imposed on individuals in our 
society, no matter how solid the theoretical foundation for promotion of the behaviour of 
interest. Recent commentary, including that of Professor David Buchanan at University of 
Massachusetts, has begun to question the ethical justification for paternalistic interventions 
which over-ride individual autonomy in order to prevent people from adopting unhealthy 
behaviours.18 Buchanan has a point, particularly when the behaviour in question involves the 
requirement that a woman use her body for the nourishment of her infant, a topic subject to 
paternalistic management which characterised obstetric medicine during the 20th century. 
Recommendations are directed towards populations. Education and assistance to meet 
their own goals are strategies aligned towards individual women. Ultimately, decisions about 
infant feeding must be made by individual women within the context of their closest 
relationships, and within their social, cultural, physical, emotional and economic context. It 
has ever been thus. Women’s decision making in every culture and at every moment in 
history has been subject to its own unique set of conditions.   
There is therefore, a single question which we must address to mothers which draws 
together these elements and should inform further action within this space.  The question has 
indeed been asked of mothers in this research project but its analysis is outside the direct 
scope of the project. That question is: “Did you meet your own infant feeding intentions?” 
Ultimately, efforts in antenatal education can inspire appropriate infant feeding intention, and 
postpartum support can be directed at every level on every conceivable issue in meeting that 
intention. These must crystallise at the point where our community supports women to meet 
their infant feeding intentions, whatever those intentions may be.  
Strengths and Limitations 
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The prospective nature of data collection in this research program is its major strength. 
Maternal recall of infant feeding attitudes, intentions and behaviour collected across the 
antenatal and early infant period has maximal validity and reliability when compared with 
data collected retrospectively.  
A further strength of this study relates to the use of the validated IFPSII questionnaires 
designed by scientists and clinicians in a diverse range of relevant fields for the Centers for 
Disease Control and Prevention in the United States. This strategy has enabled useful 
comparisons to be made between United States and Australian populations in several 
manuscripts and has provided a sophistication in survey content and design which would not 
otherwise have been available to this research team. Lack of validation of the survey 
instruments in an Australian population might be considered a limitation of this research.In 
spite of these benefits, and a limitation of this study, is that research on infant feeding 
communication efficacy and outcome must be flexible to the contemporary characteristics of 
the local information environment. Consequently, even though these questionnaires were 
designed relatively recently, the vast shifts in information and communication technologies 
mean that some of our classifications for information pathways no longer distinguish 
accurately between sources. As personal relationships are carried out online and multi-media, 
television, books and magazine are subsumed by ICTs and the Internet, there is a need for 
innovative, tailored survey instruments designed on a needs basis. Researchers wishing to 
truly decipher pathways best suited to the dissemination of health promotion messages will 
need to be continuously creative. 
 The findings of this research are not generalizable to all first time mothers in Australia 
because, as is common with all research on convenience samples, the sample is not 
representative of the wider population of first time mothers. It is noteworthy that the 
participants in this study were in the most part recruited from a single source: the Pregnancy, 
Babies and Children’s Expo.  This event is held in the Brisbane Convention and Exhibition 
Centre which is located in the city centre in Brisbane, and an entrance fee is charged. It 
largely attracts women who are attracted to the commercial nature of the event and have the 
means to afford the cost of both travel and entry. The result of such homogeneous recruiting 
is that participants were older, better educated and more financially secure than the 
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population of Queensland or Australian women as a whole. This is supported by statistical 
analysis and identified in individual manuscripts. 
This well-educated and relatively affluent cohort of mothers is likely to represent the 
more adherent end of the spectrum for infant feeding practice. This skew may imply that for 
the population of Australian mothers whose mean education level is lower, the findings of 
this research suggest a lower level of adherence to guidelines for the population of infants in 
Australia. 
The various categories of HCP has not been distinguished in every manuscript and their 
contributions to informing practice have at times been analysed as a group rather than 
individually. This research has also failed to examine the very important place of peer-to-peer 
personal relationships such as are implicit in organisations such as the Australian 
Breastfeeding Association (ABA). Further research into the place of such bodies is an 
important goal. Such research is possible from the data set collected by the Feeding 
Queensland Babies Study which includes data on involvement and value of both the ABA 
and its National Breastfeeding Helpline. 
Conclusion 
Optimal nutrition during infancy provides benefits to individuals, families and to their 
society. Australian women actively seek health and nutrition information from a wide variety 
of sources including from the Internet and mobile communication technologies. As in most 
developed countries, however, social and technological changes have brought about 
fundamental alterations in the ways in which Australian women gain information in relation 
to feeding their infants. Communicating best practice in infant feeding to women and their 
partners requires a dynamic understanding of contemporary feeding practice and of the social 
and informational context of decision making for feeding intention. 
Australian women’s infant feeding practice is characterised by high levels of 
breastfeeding initiation but rapid decline during the first year in exclusive and any 
breastfeeding, and by the premature introduction of non-milk foods. Influencing behaviour 
towards best practice as defined by the NHMRC Infant Feeding Guidelines should therefore 
be a priority activity for health promoters and for government. 
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This research has identified that women have high regard for the advice of health care 
providers in making decisions for infant feeding. This privileged position of trust combined 
with their frequent interactions with women during pregnancy and the first postnatal year 
provides them with opportunities to positively influence infant feeding behaviour and 
promote best practice. The skilling and enabling of health care providers in infant feeding is 
thus an important national health issue worthy of strategic investment. Training of health care 
providers in evidence-based infant feeding knowledge and in the promotion and support of 
best practice should be a priority for Australian government.  
Australian women’s broad active information-seeking for health and nutrition represent 
opportunities for engagement with positive health messages but also risks for acquiring 
misinformation. Funding to support health care providers individually and collectively to 
develop skillsets in online communication, content generation and social media has the 
potential to generate returns in the form of enhanced health for future generations of 
Australians. Development of health curriculum and marketing strategies which link evidence-
based medicine with web design, social marketing, cinematography and the visual arts may 
facilitate the development of more effective informational content and alter social norms 
around infant feeding. Funds would be wisely invested by engaging the narrative power and 
sophisticated technologies which commercial agencies utilise, in developing health marketing 
campaigns which overcome health literacy obstacles. In addition, investment in health 
promotion activities which focus on the nurturing and relational context of infant feeding 
may normalise breastfeeding relationships which extend through the second year of life in 
place of the existing predominant model of maternal obligation and quantifiable nourishment. 
Such investment may alter social norms around infant feeding and have the potential to 
provide health benefits for future generations of Australians. 
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A prospective study of the introduction of complementary foods
in contemporary Australian infants: What, when and why?
Ruth M Newby and Peter SW Davies
Children’s Nutrition Research Centre, Queensland Children’s Medical Research Institute, The University of Queensland, Brisbane, Queensland, Australia
Aim: To accurately establish the extent to which breastfeeding exclusivity and duration and the introduction of foods other than breast milk
are congruous with Australian infant feeding guidelines among a cohort of primiparous women and their infants in Australia.
Method: The Feeding Queensland Babies Study is primarily a questionnaire-based prospective birth cohort study of infant feeding attitudes
and behaviours but also collected significant data on feeding patterns in infancy. These data were extracted from the demographic questionnaire
and from questionnaires administered at 4 and 6 months of infant age. Participants were healthy primiparous Australian women aged between
18 and 40 years, recruited by convenience sampling in Queensland, Australia. Data were collected by self-administered questionnaire both
online and on paper between October 2010 and September 2011.
Results: Breastfeeding initiation in this cohort is high; however, by 4 months of age, 15.4% of mothers had completely ceased any
breastfeeding, 28.7% of infants had been given formula and 18.5% had been introduced to baby cereal. By 6 months of age, 98.4% of infants had
been introduced to non-milk foods, most commonly at a rate of one new food every 4 to 5 days.
Conclusion: Contemporary prospective data on infant feeding have value in describing trends that may influence the health outcomes of a
generation of Australian children. Even in this group of relatively well-educated Australian women, premature cessation of breastfeeding and the
early introduction of foods other than breast milk to infants demonstrate behaviours not congruous with evidence-based guidelines.
Key words: breastfeeding; formula; infant food; maternal behaviour; weaning.
What is already known on this topic
1 The reported health benefits to infants and mothers of exclu-
sively breastfeeding for around 6 months have led this to be the
current recommendation in Australia.
2 There is some evidence to suggest that early introduction of
complementary foods (before 4 months) increases the risk
of food allergy and later obesity, while delaying the introduction
of appropriate complementary foods has been associated with
iron deficiency.
3 Many previous studies relating to infant feeding practices are
dated and retrospective, and may suffer from inaccurate recall
of key infant feeding data.
What this paper adds
1 In this prospective, contemporary study breastfeeding initiation
was high (around 96%); however, by 4 months of infant age,
15.4% of mothers had stopped breastfeeding completely, rising
to 23.8% at 6 months of age. By 4 months of infant age, 21.2% of
mothers had introduced non-milk foods, notably baby cereal,
fruits and vegetables, and by 6 months of infant age, 98.4% of
infants had received non-milk foods. Of the respondents,
approximately 50% were in the top three Socio-Economic
Indexes for Areas decile categories, indicating a high level of
maternal education.
2 Despite current recommendations that meat be among the first
non-milk foods, only 24.9% of infants had consumed meat
among first foods at 6 months of age.
3 This research has demonstrated a clear need to ensure that
mothers are at least aware of the current National Health and
Medical Research Council infant feeding guidelines and that
they are fully informed and appropriately supported in applying
them to achieve optimal nutrition for their infants.
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Appendix 1: Publications
The current infant feeding guidelines in Australia recommend
exclusive breastfeeding to around 6 months of age.1 This rec-
ommendation has not changed from the previous National
Health and Medical Research Council (NHMRC) guidelines pub-
lished in 2003.2 The current guidelines are based at least in part
on a statement released by the World Health Organization
(WHO) in 20023 and earlier versions of the Kramer and Kakuma
review.4 Nevertheless, the length of exclusive breastfeeding or
its reciprocal, the recommended age at the introduction of com-
plementary foods, remains controversial and debated in the
literature.5,6 Indeed, the WHO recommendations,3 while they
reflect a global imperative, have been described as ‘a one size
fits all’ approach. For example, the review of Kramer and
Kakuma4 considers 23 publications, of which 11 are from
developing countries (e.g. Nigeria and Senegal) and 12
from developed countries (e.g. Sweden and USA). Of the data
from developed countries, over nearly 80% of the infants
studied emanate from just two large epidemiological surveys.7,8
The recently released Australian guidelines1 now make spe-
cific recommendations relating to the types of foods that
should be introduced to the diet around 6 months of age,
stating that the first foods should be iron-containing foods,
including iron-enriched infant cereals, pureed meat, poultry
and fish. Also, the 2012 guidelines differ from the 2003 pub-
lication with the removal of the recommendation that mothers
introduce only one new food at a time and wait 5 to 10 days
before introducing another. The revised recommendation
states ‘As long as iron-rich foods are included in first foods,
foods can be introduced in any order and at a rate that suits
the infant’. It is important to establish the extent
to which such guidelines are currently being followed in
Australia.
Prospective data collection in infant feeding studies is impor-
tant if data are to be considered both valid and reliable. Many
existing studies that report infant feeding practices are retro-
spective (e.g. Donath and Amir,9 Sloan et al.,10 Lin et al.11), and
this design has been criticised as it may lead to misclassification
of feeding practices. In a review article, Li and colleagues
reported that even with a short recall period (less than 3 years),
the majority of mothers could only recall the duration of
breastfeeding to within a month of the actual duration, and the
recall of mothers relating to timing of complementary foods was
even more inaccurate.12 Many studies also fail to collect com-
prehensive information such as the length of exclusive
breastfeeding rather than any breastfeeding and accurate infor-
mation concerning the timing of the introduction of comple-
mentary foods and the types of foods introduced, including
infant formula.13 Indeed, even the recent 2010 Australian
National Infant Feeding Survey was retrospective via question-
naire.14 Key data have also been poorly defined. Few studies
treat breastfeeding duration as a continuous variable and the
definition of exclusive breastfeeding varies dramatically
between different studies.15–18
The aim of this study was to collect prospective data relating
to infant feeding practices in a cohort of contemporary Austral-
ian first-time mothers to assess the degree to which current
practice in that cohort reflects recently released revised recom-
mendations.1 We report here data arising from questionnaires
administered when infants were 4 and 6 months old.
Methods
Participants were respondents to the Feeding Queensland
Babies Study, a survey-based prospective birth cohort study of
infant feeding attitudes and behaviours among mothers in
Queensland. Participants were primiparous, healthy women
aged 18 years and older resident in Queensland who were
invited to complete an antenatal survey followed by a demo-
graphic survey and five further surveys during their infants’ first
year of life at ages 2, 4, 6, 9 and 12 months. The majority of
recruitment was by convenience sampling at a public event for
families – Pregnancy, Babies and Children’s Expo – in Brisbane,
Queensland on 18 to 20 June 2010. Other recruits were
obtained by word of mouth and social and traditional media. All
recruits were pregnant at time of consent. A total of 462 women
consented to take part in the study.
Questionnaires were delivered on paper and online within 4
weeks before the questionnaire’s target infant age. Email
reminders were sent to women and included a link to request
a replacement survey or to the online survey. Participants were
retained in the study and were sent questionnaires at sched-
uled infant age time points regardless of whether prior surveys
had been completed or returned. Each data set may therefore
be used as a cross-sectional snapshot in addition to contribut-
ing to a longitudinal data series. An online demographic survey
was sent to all participants through Checkbox software version
15.0 (SPSS Inc., Chicago, IL, USA) between November 2010
and April 2011, with questions framed to reference the time
that the participant first became pregnant with this infant.
Reminders were sent to non-responders on three occasions via
email.
Surveys used for this research were adapted from the Infant
Feeding Practices Study II19 developed in the United States by
the Food and Drug Administration in collaboration with the
Centers for Disease Control and Prevention. The antenatal
survey gathered data on maternal knowledge of Australian
infant feeding recommendations, women’s infant feeding
intentions through the first year, maternal diet, personal and
family health information as well as demographic, attitudinal
and behavioural data. The demographic survey contained
questions on maternal, social, educational and economic cir-
cumstances. The post-natal surveys were modular in nature
and response items offered at various time points included
questions about the mother’s birth experience and her health
and diet, infant health and feeding behaviours including the
use of prescribed and non-prescribed medications, sources of
support and advice around breastfeeding, formula use and the
introduction of non-milk foods, maternal employment and
child care, infant sleep patterns and food allergies. Specifically
relating to the introduction of complementary foods, the ques-
tionnaire asked about food fed to the infant in the 7 days prior
to the completion of the survey. A list of 18 foods (e.g. fruits)
or food groups (e.g. dairy, yoghurt, cheese, ice cream)
were included in the questionnaire as well as options for
respondents to record ‘other’ foods not listed.
Maternal postcode data collected in several questionnaires
were collated and converted to Socio-Economic Indexes for
Areas (SEIFA) deciles for each participant with values from 1 to
10.20 SEIFA is an index developed by the Australian Bureau of
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Statistics that ranks areas in Australia according to relative
socio-economic advantage and disadvantage.
As demographic data were available for only a portion of the
sample of respondents to the antenatal survey, we used logistic
regression to undertake sensitivity analysis of SEIFA as a proxy
measure of maternal education for those participants for whom
maternal education data were not available.
The study was approved by the Behavioural and Social Sci-
ences Ethical Review Committee of The University of Queens-
land (#2009001237) and written or electronic informed consent
was obtained from the mothers.
Results
A total of 462 women consented to take part in the study,
returning one or more questionnaires. Women were retained in
the study and invited to complete questionnaires regardless of
response history, providing the opportunity for cross-sectional
data analysis at each time point. The 4 months of age question-
naire was completed by 313 mothers and the 6-month ques-
tionnaire by 318 mothers. However, the results reported here
are restricted to term infants (37 to 42 weeks) and those surveys
completed within ±14 days of the infants’ actual 6-month age,
or at 4 months of age plus 7 days and who were born at term (37
to 42 weeks). These criteria resulted in 137 questionnaires being
eligible at 4 months of age and 202 questionnaires being eligible
at 6 months of age. A total of 112 mothers completed both the
4-month and 6-month surveys.
Complete cessation of breastfeeding was reported by 15.4% of
the mothers of the 4-month questionnaire and 23.8% of the
mothers on the 6-month survey. The median age of complete
cessation of breastfeeding, in those mothers who had stopped
any breastfeeding, reported in the 6-month questionnaire was
8.5 weeks.
Table 1 shows some basic demographic, feeding and
anthropometric data from the infants studied. Table 2 shows
some demographic characteristics of mothers responding to the
4-month and 6-month questionnaire. Respondent groups to the
4- and 6-month questionnaires are comparable by age and SEIFA
decile as shown in Table 2. Approximately 60%of respondents to
this survey were educated to Bachelor’s degree level or higher,
indicating the relatively high level of maternal education for this
sample.
Table 1 Some basic demographic and feeding information of the
infants studied
Mean SD
Birthweight (kg) 3.436 0.488
Birth length (cm) 51.2 3.2





Feeding method 4 months (%) 6 months (%)
Ever breastfed 94.9 97.0
Never breastfed 5.1 3.0
Completely stopped breastfeeding 15.4 23.8
SD, standard deviation.
Table 2 Some demographic characteristics of mothers responding to
the 4-month and 6-month questionnaires
4 months
(n = 137) %
6 months





Mean ± SD Mean ± SD
Maternal age (years) 30.3 ± 4.1 29.8 ± 4.4
Pre-pregnant BMI (kg/m2) 24.9 ± 5.4 25.0 ± 5.2
% %
Employment status at time of
pregnancy
Employed full-time 71.2 70.8
Employed part-time 12.0 13.5
Self-employed 8.0 7.6
Other 8.8 7.9
Household income at time of
pregnancy
<$50 000 8.0 7.1
$50 000 to $79 999 14.4 14.0
$80 000 to $99 999 15.2 19.5
$100 000 to $150 000 44.8 40.5
$150 000 to $199 999 10.4 11.9
$200 000 + 7.2 7.0
Marital status
Married 73.4 70.1




Year 8 to 10 1.6 2.7
Year 11 or some year 12 2.4 2.2
Completed year 12 or equivalent 8.9 10.9
Trade/technical/vocational training 9.7 13.0
Some college or university without
graduating (1–3 years)
8.1 7.1
Associate degree in college or
university (2 years)
6.5 7.0
Bachelor’s degree (e.g. BA, BEd, BS)
3 or 4 years
50.8 47.3
Master’s degree (e.g. MA, MEd, MBA) 8.1 7.6
Doctorate (PhD) 0.8 0.5
Professional doctorate (e.g. MD, JD) 3.2 1.6
BMI, body mass index; SD, standard deviation; SEIFA, Socio-Economic
Indexes for Areas.
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Table 3 shows the percentage of mothers who reported
feeding their infant certain stated foods in the 7 days prior to
the completion of the questionnaire at both 4 and 6 months of
age.
Table 4 shows the top five reasons that mothers reported in
the 6-month questionnaire as being ‘very important’ in their
decision to introduce complementary foods to their infant for
the first time.
Table 5 shows the frequency of the introduction of new foods
as reported in the 6-month questionnaire.
Discussion
The major strength of the data presented here is that they are
both contemporary and prospective, unlike many previous
studies that rely on accurate parental recall often many years
after key milestones have occurred.9–11 Infant feeding practices
have both short-term and long-term implication for the health
and growth of infants. These data suggest that a high proportion
of Australian first-time mothers initiate breastfeeding, which is
comparable with data reported elsewhere.2,14 While the high
initiation rate is encouraging, exclusive breastfeeding rates fall
quickly as have been also reported in other studies.14 At 4
months of age, 15.4% of mothers had stopped breastfeeding
their infant completely and this figure increased to 23.8% at 6
months of age. These figures fall a long way short of meeting the
current 2012 Australian infant feeding guidelines1 that recom-
mend exclusive breastfeeding to around 6 months of age.
However, the fact that 76.2% of mothers were providing some
breast milk at 6 months should be viewed in a positive light.
Despite Australian guidelines recommending exclusive
breastfeeding to around 6 months of age, based on the data
reported in Table 3, a large proportion of the mothers reported
feeding their infant something other than breast milk before 4
months of age, the predominant foods being infant formula
(28.7%) and baby cereal (18.5%). These figures are concerning
in the light of two recent reports that children who develop food
allergy prior to 2 years of age are significantly more likely to
have had complementary foods before the age of 4 months21
and that there is some evidence that introducing complemen-
tary foods before 4 months may increase the risk of childhood
obesity.22 Some national guidelines recommend introducing
solids between 4 and 6 months as a strategy to reduce allergy.23
By 6 months of age, 79.6% of mothers reported that they had
fed baby cereal to their infant in the week prior to the survey,
and a subsequent question revealed that 94% of this cereal was
dry cereal to which fluid is added, as opposed to prepared cereal
in a jar (6%). A high percentage of mothers had introduced
vegetables (85.4%) and fruits (83.6%), but meat and fish (both
sources of haem iron) were only being fed to 24.9% and 4.5%
of the infants, respectively, at 6 months of age. This conflicts
with current recommendations1 that state when first foods are
introduced, pureed meat, poultry and fish should precede fruits
and vegetables. However, it is important to remember that
nearly all mothers would have completed the 6-month ques-
Table 3 The percentage of mothers that reported having fed their
infant listed food items in the 7 days prior to survey completion
Food item Infant age Infant age
4 months % 6 months %
Breast milk 83.2 77.6
Formula 28.7 46.3
Cows milk 0 1.5
Other milks (e.g. soy, goat, rice) 0.7 0
Dairy (e.g. yoghurt , cheese, ice
cream, dessert)
0.7 20.4
Soy products (e.g. tofu) 0 0
100% fruit or vegetable juice 0.7 4.5
Sweet drinks (e.g. juice drinks, soft
drinks, soda)
0 1.5
Baby cereal 18.5 79.6





Hot chips 0 0.5
Meat, chicken, combination dinners 0.7 24.9
Fish or shellfish 0 4.5
Peanut butter/paste 0 2.0
Eggs 0 4.5
Sweet foods (e.g. lollies, biscuits,
cake)
0 1.5
Any non-milk foods 21.2 98.4
Table 4 Reasons for introducing solid foods for the first time
%
My baby wanted food that I ate or in other ways showed an
interest in food.
55.0
My baby was old enough to begin eating solid food. 40.1
My baby seemed hungry a lot of the time. 17.8
A doctor or health professional said my baby should begin
eating solid foods.
14.9
I wanted to feed my baby something other than breast milk
or formula.
12.9
Table 5 Frequency of introduction of new foods within the prior 2
weeks reported in the 6-month questionnaire
Frequency of foods introduced in past 2 weeks %
No new foods in the past 2 weeks 5.6
About one new food per week or less 21.6
About one new food every 4 or 5 days 28.0
About one new food every 3 days 24.8
About one new food every 2 days 13.6
About one new food every day 5.6
More than one new food every day 0.8
RM Newby and PSW DaviesComplementary foods in infants
Journal of Paediatrics and Child Health (2014)
© 2014 The Authors
Journal of Paediatrics and Child Health © 2014 Paediatrics and Child Health Division (Royal Australasian College of Physicians)
4
Appendix 1: Publications
tionnaire prior to the release of the 2012 NHMRC guidelines
and therefore could not be expected to have been aware of the
strengthened recommendation relating to the need to introduce
iron-containing food first. Such foods are recommended
because they address the depletion of iron stores that breastfed
infants may begin to experience at around 6 months
of age.24
The results reported here show a greater proportion of
mothers still providing some breast milk at 4 and 6 months than
was reported in the recent 2010 Australian National Infant
Feeding Survey14 (83.2% vs. 69% at 4 months of age and 77.6%
vs. 60% at 6 months of age) and fewer infants having received
any non-milk complementary foods at age 4 months (21.2% vs.
35%). While this increase may suggest a trend towards
increased breastfeeding duration among Australian women, it
is more likely that it reflects previously reported longer
breastfeeding duration among women with higher educational
attainment as represented in this sample. The introduction of
infant formula as a supplement to breastfeeding is also known to
be associated with shorter duration and premature termination
of breastfeeding.25,26
The primary reason cited by mothers for the introduction of
complementary foods was that their baby wanted food that they
ate or in others ways showed an interest in food (55%). This
was also a primary reason cited in a recent North American
study27 for the introduction of complementary foods.
Table 5 shows that about 45% of the mothers were introduc-
ing a new food every 3 days or more frequently, which is in line
with current recommendations.1 About half of the mothers
seemed to be introducing new foods at a rate more consistent
with previous recommendations of waiting 5 to 10 days before
introducing a new food.
The literature shows that Australian women with higher
levels of educational attainment are those most likely to
behave in accordance with recommendations,28 therefore
some of the findings reported here, which suggest poor adher-
ence, are particularly disturbing, notably the percentage of
mothers who have introduced non-milk solids before 4
months of age. Nevertheless, the percentage of mothers who
are still breastfeeding to some extent at 6 months of age is a
positive finding.
There are of course a number of limitations in this study.
Obtaining a truly representative cohort by convenience sampling
is difficult, if not impossible, and in our cohort, over 50% of
respondents had a SEIFA decile of 8 to 10, suggesting a relatively
high level of maternal education for this sample. Women from
lower socio-economic groups are under-represented possibly
because of the nature of the recruitment process and literacy
requirements intrinsic to survey completion.
Conclusion
The frequency of breastfeeding initiation in this sample of well-
educated, primiparous Australian women is encouraging;
however, the findings relating to the length of exclusive and any
breastfeeding and the introduction of at least some solids by a
high proportion of mothers at or around 4 months of age are
cause for concern. This research has demonstrated a clear need
to ensure that mothers are at least aware of the current NHMRC
infant feeding guidelines and that they are fully informed and
appropriately supported in applying them to achieve optimal
nutrition for their infants.
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Infant Feeding Knowledge, Attitudes,
and Beliefs Predict Antenatal Intention
Among First-Time Mothers in Queensland
Ruth Newby,1,2 Wendy Brodribb,3 Robert S. Ware,2,4 and Peter S.W. Davies1,2
Abstract
Aim: This study assessed infant feeding knowledge, attitudes, and beliefs among women from Queensland,
Australia, in their first pregnancy. Antenatal feeding intention in this group was described, and the hypothesis
was tested that antenatal knowledge, attitudes, and beliefs about infant feeding are associated with antenatal
intention for the duration and exclusivity of breastfeeding for the infant’s first year.
Subjects and Methods: The Feeding Queensland Babies Study is a prospective survey of infant feeding
attitudes and behaviors among first-time mothers in Queensland, Australia. Data on infant feeding knowl-
edge, attitudes, beliefs, and intention were collected antenatally, and an Infant Feeding Attitudes Score was
calculated.
Results: Although 85% of respondents endorsed breastfeeding as most appropriate for infants, 11% valued
formula feeding equally. Intention to give any breastmilk during the first weeks was 98%, but it fell to 18%
during the second year. More than one-quarter of women reported intention to introduce foods other than
breastmilk before 5 months of infant age. The infant feeding attitudes and beliefs score correlated positively
with feeding intention for breastfeeding and the introduction of complementary solids.
Conclusions: Enhancing women’s knowledge of recommendations and their understanding of breastfeeding’s
specific benefits and the reasons for recommended scheduling of feeding transitions may positively impact
breastfeeding exclusivity and duration and the age-appropriate introduction of complementary solids. Com-
munication of detailed feeding recommendations for the infant’s first year and specific information about the
health benefits of breastfeeding should be a goal of healthcare providers working with pregnant women.
Introduction
Nutrition during the first year of life forms an im-portant foundation for lifetime health. Diseases thought
to be amenable to prevention by optimal early infant feeding
practice include ear and respiratory infections, diarrhea,
asthma, and later overweight and obesity.1–5 Australia’s
National Health and Medical Research Council has recently
released updated Australian Dietary Guidelines that recom-
mend exclusive breastfeeding for around 6 months, with the
introduction of appropriate complementary foods and con-
tinued breastfeeding through the first year of life and be-
yond.6 A 2009 Australian Government survey, however,
showed that few Australian women were aware of specific
recommendations regarding the duration of exclusive
breastfeeding or of its specific benefits.7
Women enter motherhood with beliefs and attitudes to-
ward infant feeding that they have developed passively
through life as part of their broad social, cultural, and infor-
mation environment,8 concepts that may be augmented dur-
ing pregnancy by targeted antenatal information delivered by
healthcare providers.9 Infant feeding knowledge, attitudes,
and beliefs may also be acquired through proactive personal
information-seeking during pregnancy and early infancy,10
particularly for well-educated women. Acquired knowledge,
attitudes, and beliefs are likely to inform their infant feeding
practice and so influence their own well-being and the well-
being of their infants.11
Intention is known to be highly predictive of behavior in
various health domains, including infant feeding, and has
indeed been called its ‘‘primary driver.’’12 Kronborg et al.13
and Ajzen and Fishbein14 have argued that intention may be
1Children’s Nutrition Research Centre, 2Queensland Children’s Medical Research Institute, 3Division of General Practice, and 4School of
Population Health, The University of Queensland, Herston, Queensland, Australia.
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described by systematically related primary variables, which
include attitudes and beliefs. Investigators using the theory of
planned behavior as a theoretical scaffold have confirmed its
concepts of belief, attitude, self-efficacy, and perceived so-
cial norm to be relevant and applicable to infant feeding.15–20
Between infant feeding intention and its implementation,
however, numerous highly individual factors are known to
intervene during the first year of life,21 many of which are the
subject of research and program development. Infant feeding
intention and its antecedents are thus the primary opportunity
for antenatal intervention in improving rates of breastfeeding
duration and exclusivity.
Whether there is a link between infant feeding knowl-
edge, beliefs, and attitudes and the intention for the exclu-
sivity and duration of breastfeeding among pregnant women
is not clear from research, and little evidence exists re-
garding the relationship between beliefs and attitudes about
the benefits of breastfeeding and intention for the intro-
duction of other foods and fluids. The aim of this study is to
describe primiparous Australian women’s knowledge, atti-
tudes, and beliefs around infant feeding and to investigate
the extent to which they predict intention for breastfeeding
duration and exclusivity.
Subjects and Methods
This report presents cross-sectional antenatal data from
the Feeding Queensland Babies Study, a prospective ques-
tionnaire-based birth cohort study of infant feeding attitudes
and behaviors among first-time mothers in Queensland, Aus-
tralia. Data were collected between June 2010 andMarch 2012.
Participants were healthy, primiparous women 18 years of age
and older and resident in Queensland. Recruitment was by
convenience sampling at a public event for expecting mothers,
by word of mouth and social and traditional media.
Measures
A prenatal questionnaire was posted to participants from
5 months of pregnancy with an information sheet, consent
form, and reply-paid envelope. E-mail reminders were sent
to women and included a link to request a replacement
questionnaire. Completed questionnaires were entered into
Checkbox software (Checkbox Survey Solutions, Inc., Wa-
tertown, MA).
A demographic questionnaire was sent to all participants
through Checkbox software between November 2010 and
April 2011. Reminders were sent to nonresponders on three
occasions. The study was approved by the Behavioral and
Social Sciences Ethical Review Committee of The Uni-
versity of Queensland (protocol number 2009001237).
Survey construction
Questionnaires used for this research are from the Infant
Feeding Practices Study II (IFPSII)22 developed in the United
States by the Food and Drug Administration in collaboration
with the Centers for Disease Control and Prevention and were
minimally adapted for use with an Australian population. The
prenatal questionnaire gathered data on women’s antenatal
knowledge of Australian infant feeding recommendations
and women’s infant feeding intentions through the first year
and contained demographic, attitudinal, and behavioral
items. This article reports data from the prenatal and demo-
graphic questionnaires.
Survey content
We used seven questions to investigate women’s prenatal
infant feeding knowledge, attitudes, and beliefs. All ques-
tions are listed in Table 1. One question addressed opinion on
the best way to feed a baby, and six used a 5-point Likert
Scale to record agreement with statements about the value of
breastfeeding. ‘‘Infant formula is as good as breastmilk’’ was
reverse-scored so that in common with other items the most
correct response elicited the highest score. Scores for Likert
questions were summed and divided by 6 to create an IF
Attitudes Score for each participant.
Maternal infant feeding intention was elicited by three
questions dealing with intended duration and exclusivity of
breastfeeding (listed in Table 1). Data for infant age at which
any breastfeeding was expected to cease were recoded as
<13 months/13–24 months, to reflect adherence with recom-
mendations.23 Feeding method variables were dichotomized to
reflect adherence/nonadherence with recommendations and
recoded as follows: intended feeding method in the first
weeks (breastmilk only/other), infant age at introduction of
foods and fluids other than breastmilk (<5/5+months), and
‘‘The best way to feed a baby’’ (breastfeeding only/other).
Maternal age was dichotomized to 18–24 years and 25–40
years, to allow investigation of reported trends for younger
mothers to introduce non-milk foods earlier than older
mothers.24,25 Other characteristics investigated were mater-
nal education level (less than a bachelor’s degree/bachelor’s
degree or higher) and socioeconomic status (SES). To mea-
sure SES, postcode of residence was converted to a Socio-
Economic Indexes for Areas (SEIFA) score.26 SEIFA is an
index developed by the Australian Bureau of Statistics that
ranks areas in Australia according to relative socioeconomic
advantage and disadvantage. We dichotomized SEIFA at the
median.
Data analysis
Summary statistics are reported as frequencies and per-
centages. Cronbach’s alpha was calculated from the six
Likert-style questions investigating knowledge, attitudes,
and beliefs about breastfeeding to develop the infant
feeding knowledge, attitudes, and beliefs score. We have
for brevity called this the ‘‘IF (infant feeding) Attitudes
Score,’’ although it represents aspects of infant feeding
knowledge, attitudes, and beliefs. Responses to these
questions, and the IF Attitudes Score, are reported as mean
(SD) values. Logistic regression was used to compare a
mother’s knowledge, attitudes, and beliefs about infant
feeding with her intended feeding method during the in-
fant’s first weeks, duration of any breastfeeding, and the
intended timing of introduction of foods other than
breastmilk. Results are reported as odds ratios (ORs) and
95% confidence intervals (CIs). Logistic regression was
also used to compare IF Attitudes Score with intention for
duration of exclusive and any breastfeeding. Linear re-
gression was used to compare mean IF Attitudes Score
across demographic groupings. Analyses were performed
using SPSS version 15.0 software (SPSS Inc., Chicago, IL).
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Table 1. Infant Feeding Knowledge, Attitudes, Beliefs, and Intentions
Questions that measure
Antenatal infant feeding attitudes and beliefs
Which of the following statements is closest to your opinion? The best way to feed a baby is (n = 274):
Breastfeeding 233 (85.0)
A mix of both breastfeeding and formula feeding 12 (4.4)
Formula feeding 0 (0.0)
Breastfeeding and formula feeding are equally good ways to feed a baby. 29 (10.6)
Likert scale 1–5
1 2 3 4 5
IF Beliefs score: How strongly do you agree or disagree with the following statements?
1. Infant formula is as good as breastmilk. (Reverse scored.) 1 13 16 31 38
2. If a baby is fed breastmilk only, he or she will be less likely to become obese. 5 8 48 25 14
3. If a baby is fed breastmilk only, he or she will be less likely to get ear infections. 4 5 47 29 15
4. If a baby is breastfed, he or she will be less likely to get a respiratory illness. 3 4 39 36 18
5. If a baby is fed breastmilk only, he or she will be less likely to get diarrhea. 3 8 48 29 12
6. Babies should be exclusively breastfed for the first 6 months. 7 10 22 35 26
Antenatal infant feeding intention
What method do you plan to use to feed your new baby in the first few weeks? (n = 276)
Breastmilk only (baby will not be given formula) 260 (94.2)
Formula feed only 1 (0.4)
Both breastfeed and formula feed 13 (4.7)
Don’t know yet 2 (0.7)
How old do you think your baby will be when you first feed him/her any food other than breastmilk? (n= 271)
Less than 1 month 3 (1.1)
1–2 months 5 (1.8)
3–4 months 65 (24.0)
5–6 months 161 (59.4)
7–9 months 32 (11.9)
More than 9 months 5 (1.8)
How old do you think the baby will be (in months) when you completely stop breastfeeding? Select 1 to 24. (Results in Fig. 1)
Data are frequency (%) or percent for Likert scale answers. The Likert scale is scored from 1 (strongly disagree) to 5 (strongly agree).
IF, infant feeding.
FIG 1. Maternal intention for duration (in months) of any breastfeeding for this infant (n = 261).
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Results
In total, 277 women completed the prenatal survey, of whom
182 (66%) also completed the demographic survey. Partici-
pants had a mean age of 29.3 years, 78.9% were born in Aus-
tralia, and 56.2% had a bachelor’s degree or higher (Table 2).
Attitudes and beliefs about infant feeding
Most women (85%) reported that breastfeeding is the best
way to feed a baby. Prenatal infant feeding knowledge, atti-
tudes, and beliefs of women in this sample are presented in
Table 1. Cronbach’s alpha for this set of questions was 0.80,
andmean IFAttitudes Score for this sample of womenwas 3.10
(SD= 2.05). Table 3 reports IF Attitudes Score as a function of
maternal demographic grouping. The IF Attitudes Score was
significantly higher for women 25–40 years old than for those
18–24 years old and for those educated to the bachelor’s degree
level or higher. It was not found to differ significantly ac-
cording to maternal body mass index, marital status, family
income, SEIFA decile, or language spoken at home.
Feeding intention for this infant
Almost all (98.9%) respondents stated their intention to
breastfeed their infant during its first weeks of life, 94.2% of
them exclusively. Intention to give any breastmilk fell to
84.3% of women after 6 completed months and to 18.0%
after 12 completed months. More than one-quarter of women
reported intending to introduce foods other than breastmilk
before 5 months of infant age (Table 1).
Relationship between infant feeding attitudes
and beliefs and feeding intention
Women who chose breastfeeding as the best way to feed a
baby had nearly five times the odds of intending to breast-
feed their infant (OR = 4.90; 95% CI, 2.34–10.23; p < 0.01)
compared with other mothers. After adjusting for SES, the
odds increased to almost seven times (OR = 6.75; 95% CI,
2.23–20.48; p < 0.01). These mothers also had more than
Table 3. Antenatal Infant Feeding Attitudes Score by Maternal Demographic Profile
Linear regression
Category Mean IF Attitudes Score (SD) Mean difference p 95% CI
Maternal age (years)
18–24 (n = 43) 2.15 (2.01) Reference
25–40 (n = 234) 3.27 (2.01) 1.12 < 0.01 0.45–1.80
Maternal BMI (kg/m2)
£ 29 (n = 215) 3.23 (2.05) Reference
‡ 30 (n = 43) 2.66 (2.00) - 0.55 0.12 - 1.23 to 0.14
SEIFA
Lower (n = 60) 2.63 (2.07) Reference
Higher (n = 198) 3.19 (2.02) 0.56 0.31 - 0.52 to 0.16
Maternal education
Less than bachelor’s (n = 68) 2.41 (2.02) Reference
Bachelor’s or higher (n = 113) 3.49 (3.66) 1.08 < 0.01 0.48–1.68
Marital status
Partnered (n = 124) 3.13 (1.94) Reference
Not partnered (n= 57) 2.90 (2.25) - 0.23 0.54 - 0.87 to 0.46
Family income
< $70,000 (n = 28) 3.58 (2.04) Reference
$70,000 or more (n = 154) 2.97 (2.01) - 0.61 0.16 - 1.45 to 0.24
Language spoken at home
English (n= 160) 3.60 (2.21) Reference
Language other than English (n = 21) 3.00 (2.00) - 0.6 0.21 - 1.56 to 0.34
BMI, body mass index; CI, confidence interval; IF, Infant Feeding; SEIFA, Socio-Economic Indexes for Areas.
Table 2. Maternal Demographic Profile
Demographic n Percentage
Age (n= 277)
Younger than 25 years 43 15.5
25 years or older 234 84.5
SEIFA score (n = 277)
Lower 60 23.3
Higher 198 76.7
Country of birth (n= 181)
Australia 142 78.5
Other 39 21.5
Language at home (n = 181)
English 160 88.4
Other 21 11.6
Marital status (n = 181)
Partnered 124 68.5
Other 57 31.5
Maternal education (n = 181)
Less than bachelor’s degree 68 37.6
Bachelor’s degree or higher 113 62.4
Family income per year (n = 182)
Less than $69,999 28 15.4
$70,000 or more 154 84.6
SEIFA, Socio-Economic Indexes for Areas.
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four times higher odds of not introducing foods other than
breastmilk until at least 5 months (OR = 4.92; 95% CI, 2.34–
10.23; p < 0.01) and for intending to breastfeed their infant
beyond 12 months of age (OR = 4.24; 95% CI, 1.97–9.16;
p < 0.01).
There was a correlation between IF Attitudes Score and
intended breastfeeding duration, with participants 1.36 times
more likely to intend to breastfeed their infant to 12 months
for each unit of IF Attitudes Score increase (95% CI, 1.02–
1.80; p< 0.01). Intention to introduce foods other than
breastmilk after 4 completed months of infant age (OR= 3.52;
95% CI, 3.36–3.68; p< 0.01) and intended breastfeeding du-
ration (OR= 0.62; 95% CI, 0.38–0.86; p< 0.01) were signif-
icantly associated with IF Attitudes Score.
Discussion
In this sample of well-educated Australian women, knowl-
edge of recommendations and recognition of the specific ben-
efits to infants of breastfeeding are low. Although largely well
informedof generalities,womenwere less aware of the specific
underlying evidence relating to optimal infant feeding practice.
Their knowledge, attitudes, and beliefs were associated with
their infant feeding intention for both feeding method and
breastfeeding duration and were predictive of the duration of
exclusive and of any breastfeeding.
The message conveyed by infant feeding guidelines is
that human infants need human milk for around the first 6
months of life. The 59% of womenwho planned to introduce
other foods besides breastmilk at 5–6 months of age may
consider themselves to be acting in line with the guidelines.
However, for the one in four women planning to introduce
foods other than breastmilk prior to 4 completed months of
infant age, their response reflects either a lack of knowledge
of infant feeding recommendations or the intention to dis-
regard them.
Attitudes and beliefs are measurable and modifiable and
have been shown to influence behavior through intention.27
This study confirms the relationship of knowledge, atti-
tudes, and beliefs with intention for infant feeding—a
relationship that has been established for several health-
related behaviors28 and has specifically been articulated for
infant feeding by several studies.29,30 Bartok et al.31 found
education, marital status, breastfeeding intention, and a
rating of maternal antenatal breastfeeding importance to be
the principal factors associated with breastfeeding duration
in a sample of women from the United States. It is note-
worthy that for some health-related behaviors, the addition
of perceived behavioral control (self-efficacy) to this model
has been found to improve its predictive ability by as much
as 34%.32
Attitudes and beliefs
We investigated women’s knowledge, attitudes, and be-
liefs about infant feeding. The six Likert-style questions
applied to mothers in this sample contain two questions that
measure beliefs about infant feeding and a further four that
measure outcome expectancy—a component of attitude
toward infant feeding. Likert-style response questions in
this survey were all ‘‘gain-framed’’ statements about the
benefits of breastfeeding (which emphasize potential gains
through the target behavior) and so represent a coherent set
of statements, a finding confirmed by the Cronbach’s alpha
value of 0.8.
When coupled with subjective norms and perceived be-
havioral control, attitudes are thought to be good predictors of
intention, whereas intention is known to be a good predictor
of behavior.28 Participants in this sample population under-
estimated the protective value of breastfeeding for their in-
fant in relation to ear infections, respiratory illness, diarrhea,
and obesity. Indeed, research among Australian women in
20097 identified that knowledge of the protection that
breastfeeding offers their infants against diarrhea and respi-
ratory infection, although limited, was particularly motivat-
ing because of the tangible, short-term benefits it is seen to
provide. Response profiles in this sample cluster around the
‘‘unsure/somewhat agree or disagree’’ area in spite of firm
published evidence in support of each statement’s underlying
scientific premise.1–3,20 Delivering credible information to
fill this knowledge gap may be of value in increasing inten-
tion for 6 months of exclusive breastfeeding. Population-
based research suggests maternal intention to breastfeed is a
strong predictor of breastfeeding behavior for both its initi-
ation and duration.33
These Australian data may be compared with those of
IFPSII (2005–2007) whose population of U.S. women were
of any parity.34 Our primiparous Australian women in 2010
were more likely than IFPSII participants to strongly disagree
that infant formula is as good as breastmilk. Australian
women were less convinced than U.S. women about the
protection that breastfeeding offers against diarrhea, respi-
ratory illness, ear infections, and obesity and were less likely
to strongly agree with those statements. Australian women
were more likely to agree that babies should be exclusively
breastfed for 6 months.
Intention
Health behaviors—specifically, exclusive breastfeeding
for the first 6 months of life—are unlikely to occur in the
absence of intention to achieve them, although intention is
itself several steps removed from action. Intention is of par-
ticular importance in its role in predicting infant feeding
behavior because of its value as a point of intervention during
pregnancy. Breastfeeding knowledge is known to be highly
correlated with breastfeeding confidence and actual lacta-
tional duration, and daily feeding of breastmilk substitutes is
known to be associated with poorer breastfeeding outcomes
and shorter breastfeeding duration.35 Prenatal intention to
breastfeed has been shown to influence both initiation and
duration of breastfeeding36 and to be higher in primiparous
women than in subsequent pregnancies. The finding that al-
most 95% of women in this sample intend to breastfeed their
infant in his or her first weeks concurs with the findings of the
Australian National Infant Feeding Survey,37 which had a
similar data collection period. However, in spite of these
intentions, more than 26% of infants in that study less than 1
month old had already received foods other than breastmilk.
The relationship between attitudes and beliefs
and intention
Primiparous women’s knowledge, attitudes, and beliefs
around infant feeding may be modifiable constructs given
appropriate and timely antenatal education. Identifying the
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association between infant feeding knowledge, attitudes, and
beliefs with intention suggests that establishing the nature of
specific infant feeding fallacies and misunderstandings and
seeking to address them might provide an opportunity to
enhance intention by influencing knowledge, attitudes, and
beliefs. This research has demonstrated that evidence of the
benefits of breastfeeding and of the risks of formula feeding is
not being adequately conveyed to pregnant women. In ad-
dition, because breastfeeding intention affects not only
breastfeeding initiation but its duration and exclusivity, these
goals may have a ‘‘knock on’’ effect on plans for the intro-
duction of infant formula and complementary solids. Such
evidence is valuable in identifying knowledge gaps and the
population groups where they occur and in creating targeted
antenatal learning management interventions intended to
enhance adherence with infant feeding recommendations.
Strengths and limitations of the study
The nature of recruitment by convenience sampling is a
limitation of this research as participants may not be rep-
resentative of the population of Queensland or of Austra-
lian women as a whole. Women from lower socioeconomic
groups are underrepresented because of the nature of the
recruitment process and the literacy requirements intrinsic
to survey completion; however, the lack of association
between SES and IF Attitudes Score found in this study
shows this may not overly affect the results. The data are
also limited by the nature of maternal self-reporting. As a
self-reported survey, response bias cannot be discounted. In
addition, although decisions about breastfeeding are often
formed during early pregnancy, or even prior to pregnancy,
for some primiparous women the conceptualization of
feeding behaviors around introducing non-milk foods for
their infants may be weeks or months in the future and may
be under the influence of interactions and learning expe-
riences yet to occur.
Conclusions
Confidence in the specific benefits of breastfeeding for
women and their infants is low in this sample of well-
educated Australian women. Maternal attitudes and beliefs
around infant feeding, knowledge of infant feeding recom-
mendations, and confidence in the health benefits of breast-
feeding predict feeding intention during the infant’s first
weeks. They are also predictive of the duration of exclusive
and of any breastfeeding. Although the path between inten-
tion and behavioral outcomes may be rocky, infant feeding
knowledge, attitudes, and beliefs are amenable to change and
may be enhanced by targeted antenatal education. Commu-
nication of detailed feeding recommendations for the infant’s
first year and specific information about the health benefits of
breastfeeding may positively impact breastfeeding exclu-
sivity and duration and the age-appropriate introduction of
complementary solids.
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Antenatal information sources for 
maternal and infant diet
ABSTRACTThis report describes information sources accessed by pregnant women around antenatal and early infant diet. Australian 
women in their first pregnancy (n=277) responded to questionnaires online and on paper between June 2010 and March 
2011 as part of the Feeding Queensland Babies Study. Antenatal information sources are reported for maternal diet, breastfeeding and formula-feeding.Pregnant women sought and encountered information for their own and their infants’ diet from many sources. 
Health care professionals provided antenatal dietary information for 80% of respondents and infant feeding 
advice for 69%. Relatives or friends were the respondents’ largest reported information source for infant feeding, 
reported by 78%. Information on artificial baby milk was accessed on television by 77% and on the internet by 
52% of respondents. Health care professionals should proactively support clients’ informational needs and address 
encountered nutrition misinformation. Further research is necessary to establish the nature and accuracy of dietary information in the mass media.
Keywords: breastfeeding, artificial baby milk, antenatal education, health information seeking
Breastfeeding Review 2015; 23(2): ??–??
INTRODUCTIONWomen’s nutritional decisions during pregnancy and their children’s early infancy set the stage for optimal 
birth outcomes and early infant health (Ahmed & 
Tseng, 2013). Adherence to dietary recommendations 
for pregnant women and infants has potential social, 
economic and public health benefits (Bartick & 
Reinhold, 2010; Renfrew et al., 2009). While the 
community in general proactively seeks health and 
nutrition information (McMullan, 2006), pregnant 
women seek information regarding optimal dietary practice to protect their own and their infants’ health 
as a preventative strategy (Bernhardt & Felter, 2004; 
Lambert & Loiselle, 2007). Mothers are known to be 
important gatekeepers of food and dietary quality in the 
home (McLeod, Campbell, & Hesketh, 2011). Pregnant women’s heightened health awareness and motivation may therefore represent opportunities for intervention 
to positively influence families’ future lifestyle and 
nutrition behaviours (Szwajcer, Hiddink, Koelen, & van 
Woerkum, 2005).
In our information-rich society, health information 
resources may be professional or non-professional, 
print or multi-media based, delivered in hard copy, electronically or in person and may be consistent or inconsistent with policy recommendations. While health information and misinformation may be accessed 
incidentally or purposefully, even passively encountering 
nutritional information is known to influence women’s 
dietary behaviour (Palsdottir, 2010). Information seeking 
for antenatal and infant nutrition is known to be most 
effective in women with post-school education, as they 
have the personal and literacy resources to access, evaluate 
and act on health messages (Shieh, McDaniel, & Ke, 2009). While maternal education may mediate information 
access and subsequent dietary behaviours (Gallagher & 
Updegraff, 2012), health misinformation often reflects 
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community attitudes and behaviours  inconsistent with 
recommendations (American Dietetic Association, 2006).The increasing availability of the internet as an information resource has created an enormous shift in the way patients 
access health and medical information (Hesse et al., 2005) 
and the changing nature of the information and knowledge 
environment requires that health care providers (HCPs) 
and policy makers have contemporary information about 
women’s information sources. Such data may assist them 
to support women who seek information about achieving optimal nutrition during pregnancy and early infancy. The aim of this study is to identify and describe sources of 
information about antenatal diet, breast and artificial baby 
milk feeding accessed by pregnant women.
METHODS
The Feeding Queensland Babies Study is a prospective 
questionnaire-based cohort study of infant feeding 
attitudes and behaviours amongst first time mothers in 
Queensland. Healthy women aged 18 years and older were 
recruited during their first pregnancy by convenience sampling initially at a public event for families and by 
word of mouth, social media, email, radio and newspaper 
advertising. Details of recruitment have been previously 
published (Newby, Brodribb, Ware, & Davies, 2015; 
Newby & Davies, 2014). Data for the Feeding Queensland 
Babies Study were collected between June 2010 and May 
2012 by questionnaires administered antenatally and at 
regular intervals up to 12 months post-birth.This report presents cross-sectional data related to the 
antenatal questionnaire. A paper copy of the antenatal 
questionnaire was mailed to participants from five 
months of pregnancy between June 2010 and March 2011, 
with reminders by email and phone. Only questionnaires completed prior to birth are included in this report. 
Participants also received a link to the online demographic 
questionnaire through Checkbox software (Checkbox 
Survey Solutions, Inc. Watertown, USA), with emailed 
reminders. The study was approved by the Behavioural 
and Social Sciences Ethical Review Committee of The 
University of Queensland (#2009001237).
Survey construction
Questionnaires used for this research were minimally 
adapted from the Infant Feeding Practices Study II 
(IFPSII) (Fein et al., 2008) developed by the US Food and 
Drug Administration and the Centers for Disease Control 
and Prevention. Demographic, social and infant-feeding-related data were collected in addition to data relating to information sources for infant feeding.
Survey content
We examined exposure to information content about antenatal diet and infant feeding from a variety of 
interpersonal, print and media sources. Respondents 
were asked ‘Have you ever obtained information about your diet or about feeding babies from any of 
the following sources?’, in the categories ‘Information 
about my diet while pregnant’; ‘Information about 
feeding babies’; ‘No information from this source’. 
Respondents selected sources from: doctor; nurse or 
other health professional; relative or friend; books or 
video; newspaper or magazine; television or radio; 
general internet searches; internet forums or chat 
rooms; the Queensland Government Community and 
Child Health website (Queensland Government, 2010) 
the Australian Breastfeeding Association website 
(Australian Breastfeeding Association, 2009); the 
Australian Government Health Insite website (Australian 
Government, 2009); other government website; other 
non-government website. Specific websites were chosen to represent those delivered by governmental health 
stakeholders at both State and Federal level, in addition to Australia’s principal non-government infant feeding 
stakeholder — the Australian Breastfeeding Association.
Media exposure to breast and formula-feeding 
information was examined with the question ‘Have you 
recently seen, heard, or read anything about breastfeeding or about infant formula from the following places?’ 
Available options were: TV; magazine; newspaper; radio; on the internet or web. Participants were invited to use 
free text to respond to the question ‘Are there any other websites that you have found helpful in learning about feeding your baby? Please list them here.’
Respondent characteristics investigated were maternal 
age (<30 years/30+ years) and socio-economic status 
(SES) expressed as a decile (split at the median 1–5/6–
10). SES was measured at the postcode (postal area) 
level using the Socio-Economic Index for Areas (SEIFA) 
(Australian Bureau of Statistics, 2011).
Data analysis
Data were analysed using IBM SPSS version 20 for 
Windows (SPSS Inc., Chicago, IL, USA). Summary 
statistics are reported as frequencies and percentages. The association between mothers’ reports of access to breast and formula-feeding information and information 
source was analysed using McNemar’s test. Odds ratios, 
95% confidence intervals (95% CIs) and p-values are 
reported. The association between maternal age (older/
younger) and SES (higher/lower) and the various types 
of media exposure to breastfeeding/formula information was analysed using binary logistic regression and 
reported as odds ratios, p-values and 95% CIs.
RESULTS
A total of 277 women completed the antenatal survey, 313 
completed the demographic survey, and 181 completed 
both. Maternal demographic data are presented in Table 
1. Participants are slightly older and somewhat better 
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educated than the population of Australian first time 
mothers. Participants had a mean age of 29.3 years 
(standard deviation=4.5 years), compared to Australian 
first-time mothers in 2010 (28.0 years) (Li, Zeki, Hilder, 
& Sullivan, 2012) and 62.4% were educated to bachelor’s degree level or higher.Percentages of women reporting information about antenatal diet and infant feeding from each source are 
presented in Table 2. Health professionals, relatives and 
friends, and books and videos were the most used sources 
of antenatal dietary information, while almost half of the 
respondents had accessed the Australian Breastfeeding Association website.
Websites listed in free text are reported in Table 3.The proportion of women who accessed breastfeeding 
and artificial baby milk information from print or 
electronic sources is presented in Table 4. Information 
about artificial baby milk was significantly more 
commonly reported on television and on the Internet 
than breastfeeding information, with artificial baby 
milk information on television (77.3%) more commonly reported than infant feeding information on any source.Table 5 reports information sources for breastfeeding 
and artificial baby milk compared by maternal age 
and socio-economic status. Few significant differences are apparent between groups. Younger women had 
0.28 odds of reporting access to artificial baby milk information from the radio compared with older 
women (OR 0.28; 95% CI 0.11–0.73; p=0.01), and 0.56 odds of accessing breastfeeding information in the 
newspaper (OR=0.56; 95% CI 0.31–1.00; p=0.05). Such differences may relate to broader differences in media 
usage across age groups, with younger mothers being 
perhaps less likely than older mothers to use radio and newspapers in favour accessing the services they provide via internet platforms.
DISCUSSION
Health professionals, relatives and friends, books and 
videos, television and the internet were sources of dietary 
information for pregnancy and early infancy frequently 
used by Queensland women in their first pregnancy. These 
findings support previous research indicating that the 
transition to motherhood is frequently associated with an increase in nutrition awareness and health information 
seeking (Szwajcer, Hiddink, Maas, Koelen, & van Woerkum, 
2012). Active information seeking for antenatal dietary 
advice and infant feeding is known to be highest for women 
in their first pregnancy (York & Hoban, 2013) and may result in positive and long lasting changes in food choice 
behaviours (Olson, 2005), initiating behaviour changes that endure well beyond pregnancy.
Relevant antenatal nutrition advice for diet during 
pregnancy includes folic acid supplementation, 
pregnancy specific food safety recommendations and dietary advice directed at limiting weight gain 
for overweight and obese women (National Health 
and Medical Research Council, 2012a). Infant feeding 
information relevant to women in their first pregnancy 
includes national infant feeding recommendations, 
(National Health and Medical Research Council, 2012b), advice and sources of support for breastfeeding and 
1 data derived from respondents to Antenatal survey that also 
completed Demographic or 12 month surveys
2 data derived from respondents to Antenatal survey that provided postcode information in any survey
3 data derived from respondents to Antenatal survey that also 
completed Demographic survey
Maternal characteristic n per centAge1 (n=277)
Younger than 30 years 138 49.8
30 years or older 139 50.2
Socioeconomic status2 (n=258)
Lower (1–5) 60 23.3
Higher (6–10) 198 76.7
Country of birth3 (n=181)Australia 142 78.5Other 39 21.5Language at home3 (n=181)
English 160 88.4Other 21 11.6
Marital status3 (n=181)Partnered 124 68.5Other 57 31.5
Maternal education3 (n=181)Less than bachelor’s degree 68 37.6
Bachelor’s degree or higher 113 62.4
Family income per annum3 (n=181)
Less than $69,999 28 15.4
$70,000 or more 153 84.6
Table 1. Maternal demographic profile for respondents 
to Antenatal questionnaire (n=277).
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Table 2. Respondents to antenatal survey who report having received dietary information from 
each source (n=277).
Antenatal information source




No information from 
this source
Doctor, nurse or other health professional 79.9 69.1 6.3
Relative or friend 68.2 77.6 8.7
Books or videos 74.4 76.8 9.0
Newspaper or magazine 51.4 53.8 33.6Television or radio 15.2 20.9 70.8
Qld Government Community and 
Child Health website*
www.health.qld.gov.au/cchs/ 11.2 11.3 76.9
The Australian Breastfeeding 
Association website*www.breastfeeding.asn.au 7.2 44.0 50.9
The Australian Government 
Health Insite website*www.healthinsite.gov.au 5.4 4.7 81.2Other government website 9.0 4.7 81.2Other non-government website 43.7 37.2 47.3
Table 3. Free text responses to Antenatal survey question ‘Are there any other websites that you have found 
helpful in learning about feeding your baby?’ (n=72/277).
Websites as reported, arranged by frequency (n=72) number % (of all websites 
reported in free text)www.babycenter.com.au 14 19.4www.huggies.com.au 11 15.3www.bubhub.com.au 9 12.5
Dietary resources for vegetarians (vegsoc.org www.vrg.org vegfamily.com) 7 9.7www.essentialbaby.com.au 5 6.9www.birth.com.au 5 6.9
www.whattoexpect.com 3 4.2www.bellybelly.com.au 3 4.2
Dietitians Association of Australia 2 2.8
www.kidspot.com.au 2 2.8
Additional low frequency responses 11 15.3
Total: 72 100
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Table 4. Number (%) of women reporting having received information about breastfeeding and formula-feeding 




number (%) OR; 95% CIs; p-value*
Yes No Yes NoTelevision 119 (44.6) 148 (55.4) 211 (77.3) 62 (22.7) 8.2; 4.5–16.3; <0.001
Magazines 165 (60.7) 107 (39.3) 156 (59.1) 108 (40.9) 0.9; 0.5–1.6; 0.89
Newspapers 61 (22.8) 206 (77.2) 62 (23.5) (76.5) 1.2; 0.6–2.3; 0.75
Radio 24 (9.1) 241 (90.9) 26 (9.8) 238 (90.2) 1.4; 0.5–4.4; 0.63
Internet or web 196 (72.6) 74 (27.4) 139 (51.9) 129 (48.1) 0.1; 0.0–0.2; <0.001
*McNemar’s Chi-square
information regarding the safe use of infant formula 
should it be used as a substitute for breastmilk.
Of the broad range of information sources identified in this 
research, many sources may be expected to be accurate. 
Women’s antenatal information seeking however, has 
been reported to include information which is erroneous, 
misleading or product related (American Dietetic 
Association, 2006) and to be accessed incidentally instead 
of purposively (Palsdottir, 2010). Purposive information 
seeking is known to be most aligned with the internet, 
books and magazines, and incidental information with 
television, newspaper, radio and videos (Cutilli, 2010). 
In any medium however, information may be incidentally 
encountered through channels such as advertising, news 
items or general ‘browsing’ behaviour. Web resources 
reported by participants listed in Table 3 include a number from retail and commercial organisations.
Antenatal information for maternal diet
Maternal nutrition before and during pregnancy and early infant nutrition has short- and long-term implications for 
maternal and infant health (Godfrey & Barker, 2001). For 
this cohort of Australian women in their first pregnancy, health professionals remain the primary source of 
information regarding antenatal diet, reported by almost 
80% of respondents. The provision of dietary information 
to pregnant women by HCPs is known to be associated 
with subsequent healthy dietary practices (May, Suminski, 
Berry, Linklater, & Jahnke, 2014). Maternal diet, food safety, macro- and micro-nutrition during pregnancy are topics of primary importance that need to be communicated 
to women, particularly those in their first pregnancy 
(National Health and Medical Research Council, 2012a).
A 2006 study found that 34% of pregnant Queensland 
women were overweight or obese (Callaway, Prins, 
Chang, & McIntyre, 2006) and at risk for serious maternal 
and neonatal peripartum complications (Erkmen, Uyra, 
Karakurt, Gumus, & Turhan, 2010; Harding, 2001; Wolfe, 
1998). Therefore by optimizing maternal nutrition to 
support maternal health and foetal development, health 
professionals are well placed to influence Australia’s 
increasing levels of obesity in pregnancy (Callaway et 
al., 2006). Since new parents are turning increasingly to 
online information (Huberty, Dinkel, Beets, & Coleman, 
2013; Lagan, Sinclair, & Kernohan, 2010), there is an urgent 
need for HCPs to link women with reliable, appropriate information sources that support antenatal nutrition such 
as those provided in the National Health and Medical 
Research Council (NHMRC) Dietary Guidelines.
Infant feeding informationThe advertising of infant formula to the lay public is 
prohibited in Australia under the MAIF agreement 
(Commonwealth Department of Health and Aging, 
2003). However mothers are known to confuse 
advertising of ‘toddler milks’ — for which there is no 
advertising restriction — with that for infant formula 
(Berry, Jones, & Iverson, 2010). Such ambiguity may 
explain why infant formula information was reported 
in magazines, television and radio. Brand recognition and the normalising in society of the use of formula 
products is of significant concern because it is known to be associated with increased infant formula use and 
shorter breastfeeding duration (Guilkey & Stewart, 1995; 
Stewart & Guilkey, 2000).
Women who choose to use formula products do require 
accurate information about their safe use, because of the 
health risks to infants from inappropriately prepared 
and administered formula (Bier, 2012; Turck, 2012). A 
need for more extensive education and skills training in 
the use of infant formula has been expressed by women 
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in several countries (Youash, Campbell, Avison, Penava, 
& Xie, 2012). Provision of such information during the 
antenatal period, however, contravenes the WHO code 
(World Health Organization, 1981) and may legitimately be viewed as diluting the impact of antenatal messages 
on the value of breastfeeding, unless the mother has made an informed decision to formula-feed.Web-based nutrition infant feeding resources developed by government and non-government agencies form 
a valuable resource for women and HCPs, which may 
meet their information seeking needs by supplying recommendation-consistent nutrition information. They represent a small proportion of information platforms accessed online by respondents. Websites investigated in this study are a sample of those hosted by principal 
stakeholders such as the Australian Breastfeeding 
Association and State and Federal Government health agencies in Australia though they attracted a small share of attention from this sample.
Previous studies have reported differences in age, income and education between on- and off-line health 
information seekers (Cotten & Gupta, 2004).
Active health information seeking uses multiple 
convergent lines of enquiry in addition to health 
professionals (Bernhardt & Felter, 2004) and so 
verifies, confirms and reinforces health messages wherever they are encountered. While changes in health communication due to information and 
communication technologies (ICTs) will continue to 
transform the traditional patient-provider relationship, 
skilled and informed health care providers should enable encountered misinformation to be amended and re-interpreted within the clinical setting.
Blending of health information channels
This research has separately examined mass media, social 
interaction and internet sources of dietary information. It might be argued that the research premise of this study is 
flawed in that separating information acquisition on the 
internet and social networking from books, magazines, 
TV, the radio and one’s social networks is becoming an 
increasingly artificial distinction. Such divisions between information sources are now somewhat arbitrary and will become more so as social and professional interactions 
occur online, mass media and advertising blend with the 
internet, and online media are used to interact socially 
(Anderson & Rainie, 2014).
The widespread availability of broadband internet, the rise of mobile connectivity and the increasing use of 
social media and social networking are the three distinct revolutions that have transformed health information 
and communication during the past decade (Pew 
Research Centre, 2014). These revolutions serve to 
neatly link and effectively blend and re-synthesize the 
health information sources examined here (Fox, 2013). 
Such is the interaction between information sources 
that 53% of respondents to a Pew survey (Rainie, 2013) 
say that an online search lead them to ask a doctor 
alternative questions, 56% said that an online search changed their overall approach to maintaining their 
health and 38% said it affected a decision on whether to see a doctor. Our research supports indications that clinicians remain central to health information 
acquisition, functioning both proactively and reactively. 
This function has been likened to acting as ‘nodes’ in 
information networks (Fox, 2013). Far from becoming 
redundant as a source of health information, HCPs act 
as reference points for information content, quality assessment and transmission for individuals and social 
networks by themselves using the internet to facilitate 
positive change. Health care providers therefore require ongoing education to enable them to support women’s 
antenatal dietary information seeking endeavours, provide accurate recommendation-compliant advice and interpret encountered misinformation.
Strengths, limitations and implications for future 
researchThe contemporary prospective nature of its data 
collection is a clear strength of this study, facilitating 
accurate maternal recall of feeding attitudes, behaviours and motivators during pregnancy. Participants may not 
be representative of the population of Queensland or of Australian women as a whole due to the convenience 
sampling used, and in particular maternal education for this sample is higher than for the population of Australian 
mothers. We have not exhaustively evaluated all possible nutrition information resources to which pregnant 
women might be exposed nor appraised the accuracy of such resources.
Further research is imperative to monitor the accuracy and validity of found information in the rapidly changing media landscape and in evaluating and addressing the health information environment relevant to women in 
their first pregnancy.
CONCLUSIONSThis sample of pregnant women actively sought information for their own and their infants’ diet from a wide variety of sources. The large percentage of women 
reporting exposure to infant formula information in the mass media is of concern given the potential for negative impacts on breastfeeding. Health care providers are an important source of information regarding antenatal diet and infant feeding and may proactively support client’s information needs and address encountered 
food and nutrition misinformation. Dissemination of 
quality nutrition resources and active correction of food and nutrition misinformation may assist in informing pregnant women for their own and their infants’ 
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wellbeing. Further research is necessary to establish the content and accuracy of dietary information in the mass media.
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Adherence to infant feeding recommendations has benefits to 
individuals and society. Australian women actively seek dietary 
advice for their infants from a wide variety of sources and have 
extensive access to the Internet as a tool for seeking health 
information.
Newly Expressed
Women seek infant feeding information from the Internet as fre-
quently as from close family. Satisfaction with online breastfeed-
ing support is positively associated with feeding breast milk and 
not formula at 6 months. Health care providers should actively 
support online infant feeding information seeking.
Background
Appropriate nutrition during infancy is critical in optimizing 
health and development during childhood and provides 
benefits through adolescence and into adult life.1,2 To guide 
families in their infant feeding decisions, Australia’s National 
Health and Medical Research Council has recently updated 
its infant feeding guidelines.3 These guidelines recommend 
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Internet Use by First-Time Mothers for 
Infant Feeding Support
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Abstract
Background: Optimal nutrition during infancy has benefits to individuals and to society. Australian women actively seek 
health and nutrition information from a wide variety of sources and have extensive access to the Internet, but its efficacy in 
supporting recommendation-consistent infant feeding is unknown.
Objectives: The objectives of this study were to evaluate sources of infant feeding information used by first-time mothers 
and to describe breast and formula feeding patterns 6 months post birth associated with successful use of the Internet for 
breastfeeding support.
Methods: Healthy women between 18 and 40 years of age in their first pregnancy were recruited to the Feeding Queensland 
Babies Study by convenience sampling in Brisbane, Australia, between June 2010 and March 2011. Participants completed a 
questionnaire online when their infants were 6 months of age and a demographic questionnaire.
Results: Health care providers, books, general Internet searches, family, and friends were common sources of breastfeeding 
information for women during infants’ first 6 months. Information sources for infant formula were less often accessed. Of 
mothers who sought breastfeeding assistance on the Internet, those who found it unhelpful had lower odds of giving breast 
milk at 6 months (odds ratio [OR] = 0.3; 95% confidence interval [CI], 0.1-0.5) and higher odds of giving formula (OR = 3.3; 
95% CI, 1.7-6.5) compared with those who found the help they needed, adjusted for age and socioeconomic status.
Conclusion: Professional, print, and interpersonal information resources for infant feeding are widely accessed by mothers. 
Online breastfeeding information and support may help women to meet their breastfeeding intentions and to minimize 
formula use.
Keywords
Australia, behaviors, bottle feeding, breastfeeding, breastfeeding support, infant feeding, Internet
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exclusive breastfeeding until around 6 months of age and 
continued breastfeeding until 12 months or as long as mother 
and infant desire. However, in Australia4 and other devel-
oped countries,5 many infants do not receive this duration of 
exclusive or any breastfeeding and are introduced to non-
milk foods earlier than recommended.
The search for infant feeding information is a fundamen-
tal realm of health information seeking for families—and for 
women in particular—during their first pregnancy and 
throughout early childhood.6 First-time mothers are known 
to actively seek information regarding infant feeding during 
pregnancy and through their infants’ first year.7 In primitive 
human populations, women learned infant feeding behaviors 
by observing other women and infants.8 In modern Australia, 
however, mass media, the Internet, and relationships with 
friends, family, and health care providers (HCPs) are all 
potential sources of infant feeding information, reflecting the 
shift in community behavior from passive recipients to active 
consumers of health information.9 Information seeking 
within the health domain is changing as a result of the 
increasing accessibility and prevalence of the Internet, and 
search engines are frequently a primary tool for health infor-
mation consumers.10
Over the past decade, the Internet has become widely 
used in Australia and other developed countries as a medium 
to provide health- and pregnancy-related information and 
resources to families.11-13 As a medium for breastfeeding pro-
motion, it has been identified as a valuable and low-cost tool 
in supporting women in isolated locations.14-17 In the context 
of infant feeding, vertical health information-seeking behav-
iors may be characterized by unidirectional information 
transfer with the aim of receiving messages from trusted 
health sources and professionals. Horizontal health informa-
tion-seeking behaviors use multidirectional communication 
such as blogs, chatrooms, forums, and social media between 
ordinary Internet users.
Although the use of information and communication 
technologies (ICTs) in health care settings has been exten-
sively studied, little research to date has examined the ways 
in which families use ICTs for infant feeding information 
seeking or the extent to which such use influences infant 
feeding practice.18 A recent systematic review19 has shown 
that research into the effectiveness of the Internet in support-
ing recommendation-compliant infant feeding is limited. 
Even less is known about the relative benefit and effective-
ness of vertical versus horizontal information seeking for 
breastfeeding. Thus, before extensive implementation of 
Internet interventions for breastfeeding is instigated, addi-
tional research evidence should be assembled about its effi-
cacy and acceptability in all of its manifestations.
The aim of this study was to describe the characteristics of 
use of vertical and horizontal Internet information seeking 
for both breast and formula feeding by women with their first 
infant and to compare online information seeking to other 
print, media, and interpersonal information sources. We 
evaluated the hypothesis that use of online resources that 
mothers find helpful would be associated with longer breast-
feeding duration and lower frequency of formula use at 6 
months of infant age.
Methods
Participants
Healthy, primiparous women 18 years and older were 
recruited into the Feeding Queensland Babies Study by con-
venience sampling initially at a public event for families in 
Brisbane and by word of mouth and social and traditional 
media between June 2010 and March 2011.
Procedures
The Feeding Queensland Babies Study is a prospective 
questionnaire-based cohort study of infant feeding attitudes 
and behaviors among first-time mothers in Queensland, 
Australia. Data were collected between June 2010 and 
November 2011 by questionnaires administered antenatally 
and then at regular intervals until the infant’s first birthday. 
This report presents cross-sectional data collected at 
6 months postpartum. An invitation to complete the 6-month 
questionnaire was sent to participants in Checkbox Survey 
software (Checkbox Survey, Inc, Watertown, Massachusetts, 
USA) within 2 weeks of their infant achieving 6 months of 
age. Reminders were sent by email on 2 occasions; however, 
participants were retained in the study and sent all question-
naires regardless of response history. A flowchart of the 
number of participant responses for each survey has been 
included as Figure 1. Questionnaires completed more than 2 
weeks after the age time-point were not included in this 
analysis. A demographic questionnaire was also sent to all 
participants through Checkbox software between November 
2010 and April 2011 and framed to reference the time when 
the mothers first became pregnant with the study infant. 
Reminders were sent to nonresponders on 3 occasions. The 
study was approved by the Behavioural and Social Sciences 
Ethical Review Committee of The University of Queensland 
(#2009001237).
Measures. The 7 questionnaires in the Feeding Queensland 
Babies Study were adapted from the Infant Feeding Practices 
Study II20 developed in the United States by the Food and 
Drug Administration in collaboration with the Centers for 
Disease Control and Prevention. Content was minimally 
adapted for use with an Australian population, and the exist-
ing 9 questionnaires were compressed into 6.
The 6-month questionnaire gathered data on infant growth 
and development, diet and medications, maternal sources of 
information and support around infant feeding and feeding 
transitions, and information about maternal employment, in 
addition to demographic, attitudinal, and behavioral items.
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We examined the use of 11 sources of infant dietary infor-
mation with the question, “Have you ever obtained informa-
tion about feeding babies from any of the following sources?” 
Respondents selected all relevant responses from: doctor, 
nurse, or other health professional; your mother or grand-
mother; other family members with young children; friends 
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or acquaintances with young children; general Internet 
searches; Internet chatrooms or forums; government web-
site; nongovernment website; television or radio; books; or 
magazines. The following infant feeding options were 
offered for each information source: information about 
breastfeeding; information about bottle feeding.
Information about infant feeding method was collected by 
asking mothers, “Has your baby been given any baby for-
mula to drink in the past 2 weeks?” (yes/no) and “Was your 
baby breastfed, or fed expressed breast milk in the past 7 
days?” (yes/no). We further evaluated the efficacy of the 
Internet as a source of information and support for breast-
feeding by asking mothers, “Have you ever used the Internet 
to get help with breastfeeding?” and “Have you ever used 
online breastfeeding forums or chatrooms to get help with 
breastfeeding?” (No; Yes, but I did not find it helpful; Yes, 
and I was able to find the help I needed).
Respondent characteristics reported from the demo-
graphic survey were maternal age (< 30 years/30+ years), 
socioeconomic status (SES) (high/medium/low), education 
level (< degree/degree or higher), country of birth (Australia/
other), language spoken at home (English/other), employ-
ment (employed/not employed), marital status (partnered/not 
partnered), and family income (≤ $100 000/> $100 000 per 
annum). Socioeconomic status was categorized using the 
Socio-Economic Index for Areas, a composite measure of 
social advantage and disadvantage,21 and divided into thirds.
Data Analysis
Summary statistics are reported as frequencies and percent-
ages. Because women were retained in the cohort regardless 
of response history, each survey contains missing data. 
Binary logistic regression was used to examine the associa-
tion between use of the Internet and online chatrooms/forums 
for breastfeeding support (not used/used and not helpful/
used and helpful) and infant feeding characteristics at 6 
months of age. Results are reported as odds ratios (ORs) and 
95% confidence intervals (95% CIs). First, univariable 
regression was conducted, and then multivariable analyses 
adjusting for maternal age and SES were undertaken. All 
data analyses were undertaken using IBM SPSS version 20 
for Windows (SPSS Inc, Chicago, Illinois, USA).
Results
A total of 488 women consented to take part in the study 
returning 1 or more questionnaires. The participant response 
flowchart (Figure 1) shows demographic questionnaire 
responses associated with every questionnaire; for example, 
the demographic questionnaire was completed by 179 of the 
278 who completed the antenatal questionnaire (whereas 99 
failed to respond). The 6-month questionnaire was com-
pleted by 316 participants, of which 280 (88%) also com-
pleted the demographic questionnaire. Maternal age was 
collected from the antenatal and 12-month questionnaires, 
and maternal postcode and the duration of any breastfeeding 
were determined by aggregating data from all postnatal ques-
tionnaires. Maternal demographic data for respondents to the 
6-month survey are presented in Table 1.
Participants’ ages ranged from 19 to 40 years (mean 29.6 
± 4.5 years). At 6 months of infant age, 228 (72%) mothers 
reported that their infants had received breast milk in the pre-
vious 7 days. Of these, 153 (48%) had not received any for-
mula. Similarly, 161 (50%) mothers reported having given 
their infant formula in the 2 weeks prior to survey comple-
tion, with 75 (24%) also receiving breast milk and 86 (27%) 
receiving no breast milk. Two mothers reported feeding their 
infants neither breast milk nor formula.
Data reporting sources of infant feeding information used 
by the time the infant was 6 months of age are presented in 
Table 2. Whereas 53% of women had gained breastfeeding 
information from general information searches on the 
Internet prior to responding to the survey, 80% received 
breastfeeding information from health care providers, 62% 
from books, and 51% from friends and acquaintances with 
young children. Only 19% accessed online chatrooms or 
forums for breastfeeding information. Fewer women sought 
information on formula feeding from all sources than 
Table 1. Social and Demographic Characteristics of Mothers 
Completing the Feeding Queensland Babies Study 6-Month 
Questionnaire.
Maternal Characteristic No. (%)
Age (n = 256)
 18 to 24 36 (14.1)
 25 to 34 382 (71.1)
 35 to 40 38 (14.8)
Socioeconomic status (n = 258)
 Lower 49 (16.0)
 Middle 99 (32.4)
 Higher 158 (51.6)
Country of birth (n = 281)
 Australia 222 (79.0)
 Other 59 (21.0)
Language spoken at home (n = 280)
 English 245 (87.5)
 Other 35 (12.5)
Marital status (n = 281)
 Partnered 271 (96.4)
 Other 10 (3.6)
Maternal education (n = 281)
 Less than bachelor’s degree 123 (43.8)
 Bachelor’s degree or higher 158 (56.2)
Family income per annuma (n = 282)
 Less than $100 000 116 (41.1)
  $100 000 or more 166 (58.9)
a For comparison, seasonally adjusted, average, adult, full-time, weekly 
earnings for 2010 were $1257.20, which equates to $65 374 per annum.44
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information on breastfeeding, with only 31% using Internet 
searches and 9% using chatrooms or forums.
Internet use for infant feeding information and support 
and its association with infant feeding characteristics are pre-
sented in Table 3. Frequency of Internet use and its helpful-
ness did not differ significantly by maternal age or SES.
Compared to women who searched for breastfeeding 
assistance on the Internet and found the assistance they 
sought, those who did not find such assistance had 3.3 times 
greater odds of having given their infant formula in the pre-
vious 2 weeks (95% CI, 1.67-6.51) and 0.25 times the odds 
of having breastfed their infant in the previous 7 days (95% 
CI, 0.12-0.53), after adjustment for the potentially confound-
ing variables SES and maternal age. The use of chatrooms/
forums for breastfeeding assistance showed a similar but 
nonsignificant trend with formula feeding for infants (OR = 
3.11; 95% CI, 0.97-10.01). No relationship was found 
between chatroom/forum use and infants having been given 
breast milk (Table 3).
Discussion
Australian Clinical Practice Guidelines for Antenatal Care22 
recommend that HCPs discuss infant feeding with all preg-
nant women, whereas many also discuss infant feeding in the 
postpartum period. This study demonstrates that women also 
make broad use of health information resources in seeking 
infant feeding information and support and that finding 
online resources deemed to be helpful is associated with 
continued breastfeeding and reduced use of formula at 6 
months of infant age. Almost all women in this study acquired 
infant feeding information from 1 of the named sources dur-
ing their infant’s first 6 months of life. Whereas we have pre-
viously identified the Internet and HCPs as sources of 
maternal and infant dietary information during the antenatal 
period for 73% and 69% of pregnant women, respectively, in 
this cohort,23 this research recognizes the extent of the influ-
ence of both HCPs and online infant feeding information 
seeking into early motherhood to supplement and support 
information from other sources.
Print resources such as books remain an important source 
of infant feeding information and are frequently used by 
mothers during the first 6 months of life. In addition to online 
information, books are widely used as information sources 
and are the second most commonly reported information 
source for both breastfeeding and formula feeding. Rodger 
and colleagues13 found that pregnant South Australian 
women used the Internet first when looking for pregnancy-
related health information.
Resources such as personal interaction with health care 
professionals, books, and Internet searches represent a ver-
tical, 1-dimensional transfer of information between trusted 
knowledge sources and the information seeker with the aim 
of receiving information and support. In this sense, searches 
on the Internet are simply an extension of offline health 
care.24
However, the Internet is no longer exclusively a place 
where health consumers seek information in a simple, unidi-
rectional way. The advent of interactive online applications 
and social media allows creation of “horizontal” consumer-
created health content and the sharing of health information 
in a similar way to the interpersonal sharing of information 
with family and friends.25
Such horizontal knowledge transfer may constitute both 
information and misinformation.26,27 It is noteworthy in this 
context that horizontal information seeking was both less 
common and less efficacious in supporting ongoing breast-
feeding in this cohort than vertical online information seek-
ing. Although the identities of individual contributors to 
online forums and chatrooms are unknown, as a group they 
may be characterized by a lower level of professionalism and 
evidence-based knowledge than are the creators of content 
for searchable web resources. They may indeed be other 
women equally in need of support. Workload allocation for 
health professionals in online interaction with new mothers 
may have the potential to remediate this imbalance.
Evidence for Online Breastfeeding Interventions
Of the 59% of women who used the Internet specifically to 
seek breastfeeding information, 21% reported that they did 
not find the help they sought and this outcome was associ-
ated with higher odds of giving their infant formula and 
lower odds of breastfeeding. Having searched online for 
Table 2. Breast and Formula Feeding Information Sources 






Doctor, nurse, or other 
health professional
256 (80) 122 (38)
Family and friends
Your mother or 
grandmother
166 (52) 91 (28)
Other family members 
with young children
109 (34) 67 (21)
Friends or acquaintances 
with young children




168 (53) 97 (30)
Internet chatrooms or 
forums
60 (19) 28 (9)
Government website 81 (25) 28 (9)
 Nongovernment 
website
121 (38) 51 (16)
Television or radio 16 (5) 13 (4)
Print media
 Books 197 (62) 119 (37)
 Magazines 96 (30) 55 (17)
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information and assistance, both groups appear motivated to 
gain assistance. A reported lack of satisfaction may be due to 
the process of seeking, the resource itself, or possibly that the 
issue for which they sought help may not have been amena-
ble to assistance via the online environment.
The learning of skills associated with successful practice 
often requires interactive, procedural support from a capable 
and informed guide such as an experienced HCP. Few stud-
ies have examined the effectiveness of the Internet in sup-
porting breastfeeding, and evidence on the topic is scarce.19 
Research into the efficacy of Internet-based health interven-
tions and monitoring of shifting trends in this area is impor-
tant in view of the very rapid uptake of ICTs by the global 
community.
In her review of the effectiveness of breastfeeding inter-
vention delivery methods, Pate14 found encouraging evi-
dence that electronic breastfeeding interventions have the 
potential to improve breastfeeding rates but emphasized the 
importance of ongoing research into their effectiveness in 
comparison with other interventions. A 2014 systematic 
review of the effectiveness of the Internet in improving 
breastfeeding outcomes19 further identified a lack of robust 
and scientifically rigorous evidence in this area. A particular 
concern, supported by our research, is the broad extent of use 
that contemporary women are making of online support sys-
tems in the absence of evidence for their integrity.19 This 
research adds to the limited existing literature discussing the 
online delivery of breastfeeding interventions. In the context 
of infant feeding, it is imperative that health promoters 
understand how families use the many and various resources 
available, the nature of those resources, and the relationships 
they have with subsequent infant feeding behavior.
Whereas this study is observational in nature, it does present 
evidence of the capacity of the Internet to provide breastfeed-
ing information and to support women to meet their breastfeed-
ing goals, whatever they might be. The cross-sectional nature 
of these data does not allow us to attribute causality between 
Internet use and subsequent behavior. However, the relation-
ships we have demonstrated suggest that the development and 
dissemination of Internet resources that inform and support 
women in breastfeeding their infants may represent a 
worthwhile investment toward achieving recommendation-
consistent infant feeding for Australian infants.
Internet Resources
The US government’s Healthy People 2020 lists among its 
goals and objectives the replacement of traditional print pub-
lications with interactive web-based resources.28 A previous 
US surgeon general has encouraged individuals and agencies 
involved in the promotion of breastfeeding to adapt to chang-
ing technology and embrace the opportunities that such ave-
nues represent.29 In support of this recommendation, a 2013 
US research study12 found that 93% of pregnant participants 
felt that HCPs should provide links to relevant pregnancy-
related Internet sites. Indeed, this research provides valida-
tion of the idea that practitioners involved in the primary care 
of families with young infants should be supported to 




OR (95% CI)aNo. (%)
Infants Given Formula in Previous 2 Weeks (n = 161)
Internet search for assistance with breastfeeding
  Not used 66 (21) 2.26 (1.37-3.72) 2.34 (1.41-3.88)
Used, not helpful 34 (11) 3.27 (1.67-6.44) 3.30 (1.67-6.51)
  Used, helpful 61 (19) 1.00 (Reference) 1.00 (Reference)
Chatroom use for assistance with breastfeeding
  Not used 132 (42) 1.97 (1.04-3.76) 1.89 (0.99-3.63)
Used, not helpful 11 (4) 3.24 (1.02-10.31) 3.11 (0.97-10.01)
  Used, helpful 17 (5) 1.00 (Reference) 1.00 (Reference)
Infants Given Breast Milk in Past 7 Days (n = 228)
Internet search for assistance with breastfeeding
  Not used 66 (21) 0.26 (0.14-0.46) 0.24 (0.13-0.43)
Used, not helpful 30 (10) 0.26 (0.13-0.54) 0.25 (0.12-0.53)
  Used, helpful 132 (42) 1.00 (Reference) 1.00 (Reference)
Chatroom use for assistance with breastfeeding
  Not used 174 (55) 0.40 (0.17-0.93) 0.41 (0.18-0.98)
Used, not helpful 13 (4) 0.57 (0.14-2.26) 0.62 (0.15-2.52)
  Used, helpful 40 (13) 1.00 (Reference) 1.00 (Reference)
Abbreviations: CI, confidence interval; OR, odds ratio.
aAdjusted for socioeconomic status and maternal age.
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provide them with web-based resources that are accurate and 
of high quality and that such facilitation may modify the 
long-term trajectory of infant feeding patterns.30,31
Given the breadth and extent of information-seeking 
behavior that we have reported, facilitating access to appro-
priate, timely, relevant, and credible information in support 
of recommendation-adherent infant feeding should be a pri-
ority of agencies who work with pregnant women. In pursuit 
of this objective, the Health on the Net Foundation (http://
www.hon.ch/HONcode/Patients/Visitor/visitor.html) is an 
example of an initiative designed to facilitate the provision 
of quality health information via the education of publishers 
and certification of objective and transparent resources. The 
distribution of Internet-based information validated as trust-
worthy for families may free HCPs to spend more time with 
those women who require more face-to-face support. Such 
facilitation may modify the long-term trajectory of infant 
feeding patterns in Australia.30,31
Provision of web-based resources is of limited benefit 
without ongoing consideration at many levels of the ability 
of health consumers to access and use them in a meaningful 
way. The Australian government sees health literacy as criti-
cal in providing citizens with access to evidence-based infor-
mation that facilitates informed choice in health behavior 
and care decision making.32 Health literacy as a concept has 
been described by the World Health Organization as “the 
cognitive and social skills which determine the motivation 
and the ability of individuals to gain access to, understand 
and use information in ways which promote and maintain 
good health.”33,34 Building health literacy has therefore been 
proposed as a key strategy directed toward enhancing con-
sumer engagement in our health care system.35
Chatrooms and Forums
General Internet searches were used by more than half of 
respondents for breastfeeding support by 6 months postpar-
tum; however, only 19% gained breastfeeding information 
from chatrooms or forums. Horizontal information seeking 
and sharing through chatrooms has been suggested to repre-
sent a secondary or more nuanced level of inquiry than gen-
eral searches in engagement with health information. 
Although individuals are known to be drawn to resources 
such as online chatrooms and forums by the peer experience 
they recognize there, many are at the same time less willing 
to trust the advice they find in such locations.36
Although this research has investigated Internet searches 
and chatrooms/forums to support breastfeeding, they are by 
no means the only uses of the Internet for breastfeeding 
support. Recent initiatives that use interactive ICTs such as 
videoconferencing for real-time lactation support for breast-
feeding mothers17 also show promise and may eliminate the 
distinction between interpersonal and online support. Indeed, 
there is a large degree of crossover in functionalities between 
information and communication technologies, social 
networking and support, and interaction with HCPs.37 The 
revolution in digital technology that will be required to pro-
vide appropriately seamless and interactive support has been 
predicted by many researchers.38
Infant Formula Information
Inappropriately prepared and administered formula puts 
infants at risk for increased morbidity.39,40 Parents who are 
fully informed about infant formula use are better able to 
make informed decisions and reduce its associated risks, for 
the short- and long-term wellbeing of their infant. Studies in 
several countries have documented women’s expressed need 
for more information, education, and skills training around 
the use of infant formula.41 In the 2 weeks prior to survey 
completion, 51% of mothers had given formula to their 
infant; however, only 38% of respondents have ever received 
information about formula feeding from an HCP and even 
fewer have accessed information on the Internet. For infants 
who are not receiving any breast milk, formula should be the 
milk used until 12 months of age.3 Safe handling techniques 
for formula preparation help to minimize its inherent risk as 
a nonsterile single-source food for infants, and maternal edu-
cation is central to achieving this.42 The fact that few women 
accessed information about formula choice and preparation 
is of concern in view of the risks for infant morbidity.
Strengths, Limitations, Recommendations
The co-occurrence of ongoing breastfeeding with success-
ful access to helpful Internet resources—and of formula 
feeding with the lack of helpful Internet content—should 
not be attributed to a causal relationship, nor is one sug-
gested by this research. Infant feeding decisions are multi-
faceted and involve complex and often competing goals43 
that no informative resource will modify. Further research, 
however, into the nature, content, and delivery method of 
resources found helpful in maintaining breastfeeding may 
clarify for service providers the kinds of assistance that 
mothers value.
In contrast to the majority of studies in which data collec-
tion is retrospective in nature, this study provides evidence 
of infant feeding behaviors gathered at the time that such 
behaviors were occurring, and with reference to infant feed-
ing information-seeking modalities used by mothers at that 
time. The extent of information-seeking activity is also 
acknowledged as a potential confounding factor in the ori-
gins of subsequent infant feeding practice.
The self-selecting nature of recruitment for this cohort is 
a limitation of this research, and we do not propose that it 
represents primiparous women in Australia. This rate of 
breastfeeding at 6 months among our participants (90%) 
exceeds the rate reported for Australian women in general 
(60%). We have not distinguished between the specific roles 
of medical, nursing, and other health care providers in 
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informing women about infant feeding. Although the present 
research views the information sources mentioned as being 
separate and discrete, there is increasing implementation of 
technologies that blend interpersonal communication, shar-
ing of text and multimedia resources, and professional exper-
tise. Ongoing research is critical into the efficacy of the 
multitude of uses of the online environment in supporting 
infant feeding education.
Conclusion
The Internet was used to search for infant feeding information 
by more than half of the mothers in this study. Information 
from health care professionals and print resources exceeds 
Internet use for both breastfeeding and formula feeding. 
Women who sought infant feeding information on the Internet 
and reported success were 3 times more likely to be breast-
feeding their infants and only one quarter as likely to be giv-
ing them formula at 6 months of age as mothers who sought 
but could not find the help they required online. Chatrooms 
and forums are less commonly used than Internet searches 
and less likely to successfully support breastfeeding. Health 
care professionals are well placed to support women’s online 
information searching by facilitating access to high quality 
infant feeding information and integrating information gath-
ered from many sources in clinical practice. Provision of 
high-quality text-based resources for families, including 
Internet-based content and training of HCPs in all infant feed-
ing topics, should be a priority for health promoters in 
Australia. Application of these research findings will assist 
the health community to design communication strategies to 
deliver infant feeding information to families for the wellbe-
ing of their infants.
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We invite women who are pregnant with their first child and resident in Queensland 
to participate in this study of infant feeding practices. 
ITEM 1 Project Objectives 
You are invited to participate in research on early infant feeding practices in Australia.  This research 
conducted by the University of Queensland aims to investigate how you- as a new first-time mother- feed 
your baby during his or her first year.  We will ask you questions about what challenges and difficulties 
you face, and how you find the information you need to assist in the process of making decisions about 
feeding your baby. 
ITEM 2 Rationale 
We recognise that all mothers want to do the best job they can in every aspect of caring for their new 
baby.  Finding information to guide you in the process of making decisions about what is best for your 
child can be difficult.  The information that we gather from this study will help health professionals to 
make information about infant feeding more easily available, more relevant and more appropriate to 
mothers in the future, for the wellbeing of their infants. 
ITEM 3 Test Procedures 
You will be asked to complete 6 questionnaires during the course of the study, which will run until your 
child’s first birthday.  Each questionnaire will take approximately 20 minutes to complete.  You may 
choose to complete the surveys on-line, or to use a paper-based format.  If you request a paper based 
format, questionnaires will be mailed to you, and a stamped and addressed envelope provided to make it 
easy to return the questionnaire by mail.   
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The schedule for the questionnaires is:- 
 Antenatal Questionnaire :- Approximately 1 month before your baby is due to be born
 2 Month Questionnaire :- When your baby is 2 months of age
 4 Month Questionnaire :- When your baby is 4 months of age
 6 Month Questionnaire :- When your baby is 6 months of age
 9 Month Questionnaire :- When your baby is 9 months of age
 12 Month Questionnaire: - Around your baby’s first birthday.
ITEM 4 Risks and Discomforts 
As the mother of a new infant, your time is really valuable.  Filling out these questionnaires on paper or 
on-line will take about 20 minutes.  In the case of paper questionnaires, the envelope will then need to be 
posted.  The only cost to you of involvement in the study will be the time it takes you to fill out the 
questionnaire and return it to us. 
ITEM 5 Inquiries 
This study has been cleared by one of the human ethics committees of the University of Queensland in 
accordance with the National Health and Medical Research Council's guidelines. You are of course, free 
to discuss your participation in this study with project staff (contactable on free-call dedicated number). If 
you would like to speak to an officer of the University not involved in the study, you may contact the 
Ethics Officer on 07 3365 3924.  
Results arising from this study will be available to you on completion of the experimental period at your 
request as indicated in section 6 of the Consent form. 
ITEM 6 Freedom of Consent 
Participation in this project is entirely voluntary. You are free to withdraw consent before or during the 
study without comment or penalty. Withdrawal during the study will be at the time you indicate and not at 
the end of any part of the study, and this right shall be preserved over and above the goals of the current 
study. Your participation and/or withdrawal will not influence any future involvement with The 
University of Queensland. 
ITEM 7 Benefits 
There is no direct benefit to you in participation in this study.  However, when the study is complete, the 
results that we generate will help health professionals to better understand the issues that new mothers 
face in making decisions about feeding their infants.  Having your say here will benefit other new 
mothers like yourself in this and other communities in Australia in the future. 
ITEM 8 Confidentiality 
All questions, answers and results of this study will be treated with absolute confidentiality. You and your 
child will be identified in the resultant manuscripts, reports or publications by number only: - that is, 
names will not be used. All data records will be kept in a locked filing cabinet within a locked office for a 
five year period. 
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Please return this sheet with the questionnaire as soon as possible in the envelope provided. 
CONSENT FORM 
Project Title: Feeding Queensland Babies: - Infant feeding attitudes and behaviours 
amongst first time mothers in Queensland. 
Chief Investigator:           Professor Peter SW Davies 
Director- Children’s Nutrition Research Centre, 
School of Medicine, The University of Queensland 
Ph: 1800 701 784 or email ps.davies@uq.edu.au 
Associate Investigators: 
Dr Sarah Elliott- CNRC, School of Medicine, The University of Queensland
sarah.elliott@uq.edu.au  Ph: 1800 701 784 
Mrs Ruth Taylor Newby- CNRC, School of Medicine, The University of Queensland
r.newby@uq.edu.au  Ph: 1800 701 784
Your signature below will indicate that: 
1) You have received the Information Sheet and that you have read its contents;
2) You clearly understand the procedures and possible risks involved; and that you have been given
the opportunity to discuss the contents of the Subject Information Package with one of the
investigators prior to the commencement of the experiment;
3) All results will be kept confidential, disclosed only to yourself and the chief investigators; if the
results of the study are made public, all your personal details will be disguised in numerical code;
4) Your participation is voluntary and without direct benefit to yourself, and may be terminated at any
moment by you, without comment and without jeopardising your involvement with The University of
Queensland.
5) You may direct any inquiries and further questions to Professor Peter S.W. Davies at the
Children’s Nutrition Research Centre on 3636 3765. You may also direct complaints and concerns
regarding the conduct of this investigation the Ethics Officer of Research Services at The University
of Queensland on 3365 3924.
6) You will receive summary feedback on your results at the end of the study, and;
7) You agree to participate in the experimental procedures set out in the Subject Information Package
for the research project entitled “Feeding Queensland Babies: - Infant feeding attitudes and
behaviours amongst first time mothers in Queensland”.
Participant name (please print): 
Address: 
Signature: Date: 
Signature of Witness: 
Witness Name  Date: 
Signature of Researcher: Date: 
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Survey Preview - Feeding Queensland Babies- Demographic Survey
Introduction 
The timing of introduction of solids and the relationship with allergy 
development/ prevention is a contentious issue, and recommendations 
have changed in recent times. Old advice recommended that in infants 
suspected of being at high risk for the development of allergy, solid foods 
should not be introduced until 6 months of age, with cow’s milk being 
delayed until 1 year, eggs until 2 years, and peanuts, nuts and fi sh until 
3 years of age [1].
Introduction of solid foods in infancy, 
what’s new, what’s old and what’s 
happening?
New Guidelines
More recently, new evidence has become available to direct many expert groups across 
the world to review old guidelines. These newer recommendations take a very different 
approach. Firstly, recommendations suggest introduction of solids from 4-6 months of 
age, regardless of infants’ allergy risk [2, 3]. Secondly, there is little convincing evidence that 
delaying the introduction of solid foods beyond this time (and this includes foods that are 
considered highly allergenic, such as cow’s milk, fi sh, eggs, and peanut protein), has a 
signifi cant protective effect on the development of atopic disease [2, 3]. Moreover, there is now 
evidence to suggest that introducing some such foods at 4 to 6 months, rather than after 12 
months of age, is benefi cial in reducing, for example, egg allergy [4] and that introduction of 
peanut protein in the fi rst year of life is associated with lower rates of peanut allergy in later 
childhood [5].
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Breast milk is best for babies. Professional advice should be followed before using an infant formula. Social and fi nancial implications should be considered 
when selecting a method of feeding. Introducing partial bottle feeding could negatively aﬀ ect breastfeeding. Good maternal nutrition is important for 
breastfeeding and reversing a decision not to breastfeed may be diﬃ  cult. Infant formula should only be used as directed. Proper use of an infant formula 
is important for the health of the infant.
Neocate provides superior options 
in allergy management... 
Neocate Spoon 
   Amino acid based semi-solid food for infants 
and children (6+ months)
   Provides a source of calcium, vitamin D and iron 
to support weaning for children with allergy
   Provides a smooth, spoonable consistency 
when mixed with water
   Can be mixed with sweet and savoury foods
• Not suitable as a sole source of nutrition
2Allergy Post ISSUE 6 NOVEMBER 2014
3
References 
1.  American Academy of Pediatrics. Committee on Nutrition. Hypoallergenic 
infant formulas. Pediatrics, 2000. 106(2 Pt 1): p. 346-9.
2.  Greer, F.R., et al., Effects of early nutritional interventions on the 
development of atopic disease in infants and children: the role of maternal 
dietary restriction, breastfeeding, timing of introduction of complementary 
foods, and hydrolyzed formulas. Pediatrics, 2008. 121(1): p. 183-91.
3.  Muraro, A., et al., EAACI food allergy and anaphylaxis guidelines. Primary 
prevention of food allergy. Allergy, 2014. 69(5): p. 590-601.
4.  Koplin, J.J., et al., Can early introduction of egg prevent egg allergy in 
infants? A population-based study. J Allergy Clin Immunol, 2010. 126(4): 
p. 807-13.
5.  Du Toit, G., et al., Early consumption of peanuts in infancy is associated 
with a low prevalence of peanut allergy. J Allergy Clin Immunol, 2008. 
122(5): p. 984-91.
6.  Grimshaw, K.E., et al., Introduction of complementary foods and the 
relationship to food allergy. Pediatrics, 2013. 132(6): p. e1529-38.
7.  Pearce, J., M.A. Taylor, and S.C. Langley-Evans, Timing of the 
introduction of complementary feeding and risk of childhood obesity: a 
systematic review. Int J Obes (Lond), 2013. 37(10): p. 1295-306.
8.  Australasian Society of Clinical Immunology and Allergy, Infant feeding 
advice. 2010, ASCIA: www.allergy.org.au.
9.  Newby, R.M. and P.S. Davies, A prospective study of the introduction of 
complementary foods in contemporary Australian infants: What, when and 
why? J Paediatr Child Health, 2014.
Allergy Post ISSUE 6 NOVEMBER 2014
Australian Context
Similar advice is provided by the Australasian Society of Clinical 
Immunology and Allergy (ASCIA) and is shown in fi gure 1.  It is 
important to note that no expert group recommends the introduction 
of complementary foods before 4 months of age (or sometimes 
stated as 17 weeks).  Indeed, there is some evidence to suggest that 
early introduction (<4 months) of complementary foods is associated 
with later food allergy [6], and later overweight and obesity [7].
Figure I: 
Contemporary data on the actual feeding practices of Australian 
mothers are valuable and informative in describing how and 
when they are introducing key foods into the diet of their infants. 
In essence, this addresses how successfully the aforementioned 
recommendations are reaching the community. We report such 
data here. These data are taken from participants in the Feeding 
Queensland Babies Study; a survey-based prospective birth 
cohort study of infant feeding attitudes and behaviours amongst 
mothers in Queensland.  Participants were primiparous, healthy 
women aged 18 years and older and residents in Queensland. 
Mothers were invited to complete an antenatal survey followed 
by a demographic survey and fi ve further surveys during their 
infants’ fi rst year of life at ages 2, 4, 6, 9 and 12 months of infant 
age. Participants were recruited by convenience sampling and by 
word of mouth, social and traditional media, and were pregnant 
at time of consent. A total of 462 women consented to take part in 
the study.
As part of the survey mothers were asked if they had fed 
their infant any of a list of different foods in the 7 days prior to 
completing the survey. The percentage of mothers who reported 
feeding their infant these foods at different ages is shown in 
table 1. The data pertaining to foods fed at 4 and 6 months have 
been reported previously [9]. A number of fi ndings in table 1 are of 
particular interest, for example:
•  22% of 6 month-old infants and 38% of 9 month old infants 
studied were missing out on the protective effect of any 
breastfeeding, with this percentage increasing to 50% by one 
year of age. 
•  21% of infants had been given some non-milk complementary 
foods before the age of 4 months, including dairy products 
other than milk, fruit or vegetable juices, cereals, fruits, 
vegetables, and/or meat. This is concerning as there is 
emerging evidence for associations between early introduction 
of complementary foods and the development of food allergy 
and later overweight and obesity. 
•  Just over 40% of the infants had not received any egg in the 
7 days prior to the 12 month survey despite the evidence 
previously mentioned that delaying the introduction of egg until 
after this age is associated with a higher risk of egg allergy.
•  Almost 60% of the infants had not received any peanut 
protein in the 7 days prior to the 12 month survey despite the 
evidence previously mentioned that introducing peanut protein 
before this age is associated with lower rates of peanut allergy 
in childhood.
Conclusions 
Early recommendations of delaying the introduction of potentially 
allergenic foods, especially in infants at high-risk for allergy, have 
changed. Current recommendations suggest timing of solids for 
allergy prevention should be from 4-6 months of age, and that 
potentially allergenic foods should not be avoided during this time, 
irrespective of allergy risk of the infant. Introduction of solids prior to 
the age of 4 months in not recommended, and there is evidence to 
suggest this may increase the risk of allergy development. In light 
of this evidence, it is concerning that contemporary Australian data 
indicate some infants are receiving complementary foods prior 
to this age.
ASCIA Key Points
related to introducing solid foods [8]
•  More research is needed to determine the optimal time to 
start complementary solid foods. Based on the currently 
available evidence, many experts across Europe, Australia 
and North America recommend introducing solid foods 
around 4-6 months.
•  There is little evidence that delaying the introduction of 
complementary solid foods beyond 6 months reduces the 
risk of allergy.
•  There have been some suggestions that delaying the 
introduction of foods may increase (rather than decrease) 
allergy, however at this stage this is not proven.
•  There is insuffi cient evidence to support previous advice to 
specifi cally delay or avoid potentially allergenic foods (such 
as egg, peanuts, nuts, wheat, cow’s milk and fi sh) for the 
prevention of food allergy or eczema. This also applies to 
infants with siblings who already have allergies to these 
foods.
 Food Item Infant Age Infant Age Infant Age Infant Age 
  4 months 6 months 9 months 12 months
  (n = 137) (n = 252) (n = 194)  (n = 178)





(eg, soy, goat, rice) (%)
Dairy  
(eg, yoghurt , cheese, ice cream, 
dessert) (%)
Soy products (eg, tofu) (%)
100% fruit or vegetable juice (%)
Sweet drinks









Meat, chicken, combination 
dinners (%)




(eg, lollies, biscuits, cake) (%)
83.2
28.7
0
0.7
0.7
0
0.7
0
18.5
2.2
6.6
7.3
0
0.7
0
0
0
0
77.6
46.3
1.5
0
20.4
0
4.5
1.5
79.6
48.8
83.6
85.4
0.5
24.9
4.5
2.0
4.5
1.5
62.4
60.3
9.8
3.1
81.9
4.6
7.2
1.5
60.3
95.8
100
100
14.4
93.3
38.7
12.9
37.1
11.8
49.4
53.4
55.6
7.3
95.0
4.5
11.8
5.1
29.8
98.3
100
100
26.4
94.4
55.0
41.6
59.5
49.4
